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CENTRALIZED CONTROLS bespeak the 


many design advances at the Machine 
Tool Show in Chicago. Kodachrome 
taken in the E. W. Bliss Co. plant by 
McGraw-Hill Field Photo Service. 
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Resume of Designs to be Exhibited at 


MACHINE TOOL SHOW 





In the new single purpose and general purpose metal cutting machines, 
to be exhibited at the 1947 Machine Tool Show, are incorporated 
many new applications, arrangements and combinations of materials of 
construction; mechanical drives and parts; electrical drives and parts; 
hydraulic pumps, motors, controls and cylinders; and pneumatic controls 
and cylinders. Many of these designs are described in the special edi- 
torial insert, see pages 81 to 160. A list of subjects covered includes: 


Matar $$ Co *ri | IT. c ] 
. »onsTTU on Cycling : Geared, automatic Hydraulic Drives and Control: 


Geneva motion ‘ i 
Alloy steels Actuating cylinders 


Indexing 
\luminum alloys Cam operated valves 
; Clamping cylinders 
Electro-hydraulic systems 
Fluid seals 
Honing machine 
Hydraulic-electronic control 
Metering valves 
Motors: Constant speed, variable speed 
Pilot pump 
Planer drive 






Lead generating 






> 5 1 . llo 
Bearing metals à alloys Locking 


Lastings 







Power clamping 
"'oreines 
OFEIng Predetermined torque 








laminated plastics Screw feeding and traversing 
l'ubing 


; screw inserting 
Weldments 


Self locking ram carrier 
Table shuttling 







Mechanical Drives and Parts 
Tracing from master templates 









T ; 1 lransfer i i . . 

Ba wings: Single row, double row, i i " Pumps: Constant discharge, variable dis 
Lori Vibrator and chain pick-off i 
' "^ charge 

P ( A : Sealed | raulic system 

Electric Drives = MS ystem 

couen selector valves 
Cletches: Éeletton. disk. iau Controls and Parts 


Solenoid valves 





\mmeters Pneumatic 









i 1 1 1 P l4 ] 1 1 11 . 
Gears: Geneva, helical, spira mn Built-in illumination Cylinders and Controls 
Gear reductions Contactors 
Heliocentric reduction unit Control panels \ctuating cylinders 
" ‘ V SERES " s 1 . . . t 
. -— Electric brake \ir cylinder operated heads 
| iit i ADI IT INVE 1 i ] . : 
Roller bearings: Straight. taper Electric vibrator trough \ir operated ejectors 
Roller chain / I-lectro-hydrauhlic. circuits Vacuum chuck 
D al 11 1 P 
Safetv stops Il ctroni controls Vacuum pump 
Cool lid Klectronic-hydraulic control 
Ca if i ^IIGCS a . . 
E Flange mounted motors Lubrication 
Seals, fluid 
Self-lockin levi High Irequency motors Methods and Devices 
ClirLOCKRINY de ces 1 
< i Interlocks 1 "um . . 
reed reducers Ww l'lood lubrication 
"t CAMPER" limit switches igi 
ined shafts . Fog lubrication 
| t bearing Load meter i 1] 
ust Dear "s . 1 i svysIteri 
| tae d —_ Magnetic separator OPCS. HOUp. 97 - 
orque tube drive One-shot lubricators 









erin Micro-action switches . aa 

niy sal un as] "1C: 

: ersa ie | S Motor-menerstor sets Splash D 
acuum chuc i E. Eae d os: di 

m Motors: D.C, A.C, high írequency, Spray lubrication 


E 











Variable speed. transmissions 










Vee belts torque Safety Controls and Device 
Overload protection 

Vee wipers > . WM . 
Permanent magnets Built-in illumination 

sf Push button stations Built-in suction exhaust system 
Rectifiers Electrical interlocks 

Automatik clamping Relays Gear guards 

\utomatic feeding Rheostats Limit switches 

\utomatic positioning Snap action switches Machine covers 

\utomatic sequencing Solenoids Mechanical stops 

\utomatic sizing Solenoid valves Overload protection 

Backlash take-ups Switches Safety switches 

Cam actuated plungers Variable voltage drives Telescoping guards 

Crank Visual signals Visual signals 
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Integrating Design and Production Progress 


IN MANY COMPANIES the engineering department is working under restrictions imposed by 
the plant equipment on hand, with the result that often a design that is mechanically sound 
and economically superior may be put on the shelf or thrown in the wastebasket because it 
requires production machinery not available in that plant. Cramped by a limited variety 
or quality of production machinery, the engineers are compelled to be satisfied with designs 
that are not the best. It is for this reason that the product engineering department has a 
major interest in the production machinery in the shops. And conversely, the production 
engineers are greatly concerned over the types of production processes that the engineering 
department specifies for the manufacture of the product. If there is not a medium through 
which this mutual interest can be discussed and studied in order to arrive at the best solu- 


tions, everybody loses. 


Most progressive companies are organized to assure a continuing integration of pro- 
duction and design progress. This is usually accomplished by regular conferences between 
production and product engineers at which they study the advisability of adding new types 
of production equipment and investigate the production costs of alternate designs and pro- 
duction methods. Operating on this basis, design does not arbitrarily dictate production 
processes that must be used nor does production cramp design progress because of lack of 
equipment that should be available. The separate viewpoints of design and production are 
thereby molded into integrated planning that stimulates progress in both design and pro 


duction. 


The product engineer’s knowledge of production methods, techniques and tools has a 
twofold value. It not only enables him to fit his designs to available production machinery 
but also equips him to intelligently recommend new equipment—equipment that will have 
a productive future. When the efforts of such a designer are added to those of the produc- 


tion engineer, optimum results are obtained. 


SY F Padubel 
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In More Than KO mS. 


Mn 
JO, 


on nee 


at the MACHINE TOOL SHOW. 


Machine Tool Builders use 


Vickers Hydraulic Equipment 


to meet the ever increasing 


demand for Higher Production 


TIT Reduced Parts Costs 


and Improved Product Quality 


Vickers Hydraulic Controls have played a significant part in 
the development of many modern machine tools because 
they provide the designer with opportunities for improvement 
not available by other methods. From simple machine tools 
to completely automatic processing machines, Vickers Hy- 
draulic Equipment makes good machines even better. 


You can see the many advantages which Vickers Hydraulic 


Controls have contributed to modern machine tools in more 


ern doe ^o «fuut momo m 


s SA jv em 


BOOTH 228 


in Vickers | Hydraylic - “Controls, . Vickers 


than 30 booths at the Machine Tool Show—booths of machine 
tool builders who are displaying Vickers Hydraulic equipped 
machines of many types. It will be very much worth your 
while to inspect these machines. 


To make it easy for you to find these exhibits, we have pre- 
pared a booklet illustrating the machines, listing the names 
of the manufacturers and showing their booth locations. 
Stop at Vickers Booth No. 228 for your copy. 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1454 OAKMAN BLVD. . DETROIT 32, MICHIGAN 


Vickers Engineering Offices: ATLANTA è CHICAGO e CINCINNATI e CLEVELAND 
DETROIT * LOS ANGELES è MIAMI èe NEWARK e PHILADELPHIA èe ROCKFORD 


ROCHESTER e SEATTLE e ST. LOUIS è TULSA èe WASHINGTON e WORCESTER 


ENGINEERS AND BUILDERS OF OIL 


HYDRAULIC 


3241 


EQUIPMENT SINCE 1921 ] 





T DESIGNS 


at the 


1947 MACHINE TOOL SHOW 


Materials of Construction 
Electrical and Electronic Control Circuits 
Hydraulic Systems and Pneumatic Controls 


Power Transmission Elements 


A 
E 


| THE MACHINE TOOL SHOW - DODGE-CHICAGO PLANT - CHICAGO, ILL 
z 


SEPTEMBER 17 to 26,1947 





machine tools 


Machine 
Tool Show will be surprised by the 
accomplishments of the machine tool 
The 
industrial 
all the 
phases of warfare have contributed in 


Vistrors to the mammoth 


design engineers. same basic 


scientific and research 


which served mechanized 
many ways to the achievements of the 
Decades of 


normal progress have been made in 


machine tool designers, 


the past few historic years. 
Developments in all fields of indus- 
try and science have been incorpo- 
the 
Improved alloys developed 


rated in the designs of new 
produ ts. 
by metallurgy for castings. forgings 
and other forms have been specified 
by machine tool designers to achieve 
stronger sections and greater freedom 
from distortion. Materials of assured 
higher tensile strengths and greater 
fatigue and wear resistance have been 
specified by the engineers who thereby 
improved their designs accordingly. 


While 


and 


the same forms of energy 


power transmissions are used. 
there is now a much greater range of 
sizes and capacities of electric. hv- 


More 


prec ise manufacturing techniques as- 


draulic and pneumatic units. 


LOUIS POLK 


President, The Sheffield Corporation and 
Treasurer, National Machine Tool Builders! Association 


sure longer life and better perform- 
for The 
extensive use of electronics for wide: 
speed variation and quicker speed 
changing is probably the most di- 


ance mechanical drives. 


versely applied result of wartime re- 
search to be seen in machine drives. 
High frequency alternating current. 
converted from normal frequency by 
units incorporated in the machine, is 
delivered to motors direct-connected 
to spindles, driving them at high 
speeds without the need for mechan- 
ical speed amplification. 
Refinements in all types of bear- 
ings and improved methods for thei 
lubrication have permitted designers 
to specify roller or ball bearings with 
full confidence of long service and 
This 


applies also to the sleeve ty pe bearings 


higher precision in operation. 


made of solid metal. powdered metal. 
metal-coated bearing liners, and the 
more recent use of tungsten carbide 
foi 


bearings high speed operatior. 


PRODI 


A 


New ways of sealing bearings make 
possible longer service between lubri- 
caling periods. 

Great advancement has been made 
in the variety of controls for machine 
tool operation. Electronic controls 
the functions of the 
vacuum tube to achieve many results. 
Standard electrical controls, relays. 
switches, micro-action switches and 
like details provide electrical means 
of accomplishing extremely varied 
Similarly the 
range of problems to which hydraulic 
controls can be applied has been 


various 


use 


machine functions. 


vastly increased. Complicated opera- 
tion sequences and cycle timing can 
he performed electrically, hydrauli- 
cally. mechanically, or by a combina- 
tion of these media. 

With a background of knowledge 
and experience in these elements 
which are so essential to modern ma- 
chine tool design, and through the 
use of improvements in cutting tools 
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and grinding wheels, the designers 
have been able to develop the 1947 
and 48 models of all types of ma- 
chine tools with capacities far beyond 
their prewar prototypes. 
Greater power is in-built to assure 
ability to use the most advanced cut- 
ting tools, while increased rigidity 
in all members that the 
greater stresses of heavier cuts will 
not cause harmful deflections. 

It has been possible to combine this 


those of 


assures 


greater power and versatility in a 
compact package so that in most cases 
the styling and appearance of the new 
machine tools, reflecting strength and 
durability, which is a true measure 
of the machine's capacity for work, 
are pleasing to the eye. 

At the Machine Tool Show in Chi- 
cago, September 17 through 26, top 
executives will find economical and 
efficient replacements for equipment 
now worn or obsolete, and machines 
to equip new plant capacity. They 
will discover ways to reduce produc- 
tion costs, improve safety, simplify 
operation from the worker's point of 
view, combine operations. and many 
other solutions to their manufactur- 
ing problems. 

Plant supervisors in charge of more 
limited phases of work will discover 
many things which will help them 
carry out their responsibilities. For 
example, they wil see high produc- 
tion machine tools, cutting tools and 
grinding wheels which evolved in re- 
cent years used with full effectiveness 
in many for the time. 
Tungsten carbide naturally will be 
emphasized for rapid stock removal. 
Improved grinding wheels and new 
methods of truing wheels will illus- 
trate shorter job cycles, with higher 
final accuracy and quality. Recent 
developments in crush dressing will 
interest many visitors. 
tion engineer who comes from the 
largest mass producing units will find 
examples which may be the proto- 


cases first 


The produc- 


types of special machinery that will 
combine operations in his plant with 
lowered costs and less floor space. 
The factory maintenance executive 
who is expected to repair almost any 
breakdown that happens on the pro- 
duction line in a few precious minutes 
will be pleased to discover that while 
these new controls are more complex 
in the results they produce. they are 
generally simple in 


for 


principle and 


usually accessible maintenance. 
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Improved systems have been devel- 
oped for handling coolants and re- 
moving the chips and griding grit. 
Electric 


closer to standardization and are easy 


motors and controls tend 
to get at in the event of a breakdown 
in the production line. 


more uninterrupted production. 


All this means 


The 





LOUIS POLK 


"Product. designers in every field 
will be highly repaid for the time 
they spend at the show.” 


machine bases and guards have been 
styled so as to have fewer sharp cor- 
ners and pockets to collect dirt. The 
machines are easier to clean. 

The plant safety engineer will be 
delighted by the great progress that 
has been made in the safety features 
on both the standard and special ma- 
chine tools. Starting and stopping 
buttons or levers are most accessible 
and conveniently located. Guarding 
has been increased, and often the op- 
erator cannot start the machine until 
all the guards are in position. Greater 
precautions are taken for the removal 

that 
There 
are fewer projections which can catch 


of atomized coolant or dust 


might be harmful to workers. 
a garment and cause an accident. 

The tool room superintendent will 
be happy because the universal ma- 
chines he needs in his varied produc- 
tion have more power and wider 
ranges of feeds and speeds, permit- 
ting him to do things that were hardly 
possible on the production line ten 
years ago. ‘New microform grinders 


permit high accuracy with time sav- 


1947 


ings in production of precise form 
tools and crusher rolls. 

While possibly well outnumbered 
at the Machine Tool Show by 


who plan his job and provide the tools 


men 


and equipment for him to do it, if the 
fellow who runs this or that machine 
happens to see what the 1917 and '48 
model of his own job looks like. he's 
He'll 
discover that the new postwar model 
of the machine which he has been 
running for the last few years will 
generally do the same job a lot faster 
while requiring less effort from him. 
In many cases "putting them in and 


in for a lot of surprises, too. 


taking them out” is an exaggeration 
of what the job now involves. He 
may still have to put them in, but the 
machine may take them out. 

The grinding machine operator will 
discover the grinding wheel is often 
well away from the work-piece when 
he has to reload the machine. 
quently the machine carries out part 
or all of the gaging requirements 


Fre- 


while it is grinding the work-piece. 
If our friend is a milling machine op- 
erator, he watch for the first 
time inserted carbide cutters remov- 
ing metal from slabs of material at 


mav 


a rate which will amaze him. 

The personnel manager will be 
happy because machine tool design- 
ers have helped his problem by mak- 
ing the tough jobs easy so that he's 
not going to have to find all skilled 
mechanics to help the boys in the pro- 
duction shop get their work done. 
The new simplicity of operation, ease 
of set-up and control and durability 
of cutting tools means there will be 
a lot less need for making small ad- 
justments at the end of each cycle. 

The production manager who has 
been pressed by increased schedules 
and hounded with mechanical bottle- 
necks will appreciate that here he is 
seeing the kind of tools and equip- 
ment which will permit day-to-day 


and week-to-week scheduling with 
confidence. 
Product designers in every field 


will be highly repaid for the time 
they spend at the show. Their profit 
will be twofold. They will see the 
great accomplishments of their fellow 
engineers in the machine tool field. 
But of far greater importance, they 
will see many production operations 
that will indicate to them new possi 
bilities in the design of parts for 


most economical production. 
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Sundstrand Machine Tool Company, Booth No. 20 





Uses 13 Motors and Flexible 


The machine has 2 horizontally op- 
posed spindle heads and 1 vertical 
Each head has a speed 
range of 25 to 750 r.p.m. and is 


spindle head. 
driven by a 25 hp. motor. Power 
traverse with power clamping is used 
for (1) cross movement of the col. 
umns, (2) positioning of the cross 
rail that carries the vertical head, and 
(3) vertical movement of the vertical 
The vertical movement of the 
right and left hand heads is manual: 


head. 


manual clamping is used for both 


horizontal and vertical movement. 
Each spindle can be operated inde- 
pendentlv so that one, two, or three 
sides of a part can be machined si- 
multaneously. The demonstration ma- 
chine has a table 24 in. wide and 120 


in. of power feed or rapid traverse. 


Vertical head motor 


Gear box 


Pendant contro/ 
for operating machine 


Torque motor for clamping 
cross rail and vertical head 


Cross rail 


Motor for ee 
traversing E 
cross rail 

Qui// 


adjustment 


| AX. 


d 


Manual 
ver tical 
positioning i 
: e~ ' 
25 hp visa 
horizontal A. m 
head motor 


Pi 
1 4- 
E m = 


Machine 
table ` 
horizontal 


Cycle contro/ dog 
head motor 
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Control System 


25 hp. vertical spindle motor 
Swiveling master contro/ for Moto 
adjusting and positioning 


Torque motor for 
cross rail clamp 


Traveling 
cofurnn Ra 
mi 
Lubricator 
7. 
V 
Flexible Motor for 
conduit traversing 
column 4 


Hinge mounting 
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^-Na 3 head mofor fer vertical positionin 
, 


dí | [b l 
7 - No. 3 spindle mofor 
No. 3 head cam, noror. TIT ul ut 
No. ft rat! clamp motor 50in. lt JOID — 


Cross rail 
power fraverse 
20 in. total trave/ 


/ 
Frail motor for traversing = No, 2 
—-Me. 2 


cross ratl, 240 in. /b. : 
\. travers, ng column 


Feed motor 23 
totally inclosed. 

Drives table 1 to 

100 in. per min.- t 


—No./ spindle mote 


Rapid molor 4 hp... — — - Coolan? mofor 3 


totally inclosed 
Traverses table 300 in. per min 


Thirteen motors ranging from 25 to } hp. and torque cycle. The 25 hp. head motors are totally inclosed, fan 
motors with ratings from 50 to 240 in. lb. are used on cooled: the 23 hp. feed motor and 1 hp. rapid traverse 
the machine. All motors are 220/440 volt, 3 phase, 60 motor and other torque motors are totally inclosed. 


Motor for positioning vertical head, 


Arm for pendant a, 


25 hp. vertical 
spindle motor 


Rear View 


Rail clamp Rail clamp motor 


motor 
Cross 


rail 
in ein Two separate motors in the rear 
furnish power for the table feed and 
for rapid traverse. Feed rate is from 
| to 100 in. per min. with a rapid 
return of 300 in. per min. Cutters 
Totalh è 5 

ri up to 11 in. dia. can be used on all 
rry 24 ^p three spindles. A compact self-con- 
2 aC ovv tained motor-driven coolant pump 
P drives toble supplies coolant to each cutter. 

1 to 100 ir. 

per min. 


(Continued on next page) 


i 


C 
Vaio... 


A m Totally inclo fka 
2 n» «4 hp. pul ^on 
ot ene ee Hee SE oem pum vertical motor Qer A». ln 
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Sundstrand Milling Machine (continued) 


Lr] 


All overload 
protectors in series 


UA 


Transformer 


No. /- control relay 


» Na. /- control relay 


F contactor 


/ Unc/amp ra/! 
af right head 


Na /-confro/ relay 
confacfor 


Clamp rai! fo 
right head 


—— ————PÓ O 
Clamp rart to 
right and left head 


Unclamp rari 
right and left hea 


--Magnetic starter for 
motor rotation in di- 
rection to unclamp 


No. 3 control relay 
contactor 
/ No. 3-confro/ re/ay 


Magnetic starter coil 
’ for motor rotation in 
No. 3 control relay direction fo clamp 


contacfor 


Left head traverse 


Magnetic 
approach 


c starter coils 
No, 3-contro/ 
contactor 


H 


resay 


Left head traverse 
refurn 


Right head traverse 
approach 


Right head traverse 


Magnetic starter return 


for motor rotation 
tounclamp rail 
atlefthand-, 


Rail cr left 


No. § control relay contactor” 


No. 5 control relay e —À 


Control Circuit. The feed and rapid movement of the 
table is controlled by the master controller. Power move- 
ment for each head and the rail is separately controlled 
by push buttons. Power clamping is used for the rail and 
upper head. The spindles are separately controlled and 
can be run automatically or manually. Portion of control 


o6 


circuit, after start button has been pushed, showing the 
interlocking of the clamping, head traversing, and rail 
traversing motors. Contactors are shown for rail clamped 
to both heads. On depressing either unclamping push 
button the corresponding motor releases clamp, control 
relays are energized and latched, thus closing H and K. 
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The Lodge & Shipley Company, Booth No. 312 


Compact Gear Transmission 


COMPLETE front carriage and tool 
slide and a complete rear carriage and 
tool slide, each independently actu- 
ated from its own feed screw, are in- 
corporated in the Lodge & Shipley 
fully automatic 2A Duomatic double 
carriage lathe. This lathe is designed 
for the use of multiple tools in turn- 
ing, boring, straight and angular 
facing eperations in quantity produc- 
lathe work. Work 


mounted between centers, on an ar- 


tion can be 


hor, or held in chucks or fixtures. 
Separate front and rear control boxes 
independently controlled make it pos- 
sible to utilize identical or different 
cycles with front and rear carriages 
and slides. Spindle speeds range 
from 50 to 2,000 r.p.m. Horsepower 
capacity up to 30 hp. can be utilized. 
Feed ranges to suit the individual re- 
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quirement of the job can be obtained 
by selecting feed change gears. 

Independent mechanical feed and 
traverse mechanism on the front and 
on the rear provides rapid forward 
and return traverse, a range of feeds, 
a timed pause, and an adjustable 
length of power traverse. 

Power for feeds and rapid forward 
and return traverse are obtained from 
main drive. Speed of rapid traverse 
is constant irrespective of spindle 
All feeds are controlled 
by the revolutions of the spindle by 
gearing the initial feed drive shaft 
to the headstock spindle. Rate of 
feed per r.p.m. of spindle is controlled 
by pick off gears. Separate feed 
change gears for front and rear con- 
trol boxes make it possible to obtain 
the same or different rates of feed 


speed in use. 


1947 


for front and rear carriages and cross 
slides. Feed to carriages or tool 
slides can be disengaged at any time 
during cycle thus returning tools au- 
tomatically to starting position with- 
out stopping spindle. 

Sliding gears manipulated by a 
wrench lever on front of headstock 
provide two quick changes of spindle 
speed. Two more changes are ob- 
tained by transposing the spindle 
change gears. Additional ranges of 
speeds can be obtained by changing 
other spindle speed change gears. 

Graduated and adjustable microm- 
eter collar in apron establishes work 
diameter and tool slide travel, and 
adjustable stops determine 
tudinal carriage travel during turn- 


longi- 


ing operation. 


(Continued on next page) 
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Compact Gear Transmission (continued) Headstock Assembly 


Wide faced alloy steel headstock 
gears have shaved teeth and hardened 
tooth profiles. Gears are mounted 
on shafts carried on ball bearings. 
Transmission shafts are hardened 
and ground; spline shafts are ground. 
Front of spindle is mounted on 
double-row tapered roller bearing. 
Rear of spindle is mounted on large 
diameter single-row ball bearing. 
Rear of spindle has a threaded exten- 
sion for mounting an air cylinder 
when required. 

Heavy-duty multiple disk clutch 
and brake are mounted in the head- 
stock housing. Headstock spindle is 
started and stopped by a halfstroke 

. i d of levers at front and rear of ma- 
p , zm E chine. Front and rear carriage and 
s: cross slide movements are started by 


| ri m E. ru a: i aiia a full stroke of the same levers. 
E 


Á 


Driving motor can be mounted on 
top of headstock and connected to the 
main sheave by multi V-belts. Direct 
= connected flange type motor drive can 
Feed change " UN also be supplied. 
gear drive Lubrication to headstock, driving 
Traverse drive shaft Single speed change dial pulley and feed and control mech- 

anism is automatic. 


Feed screw 
engagement lever 
for setting ' 


Troverse cam 


Rapid traverse 
ial 


Feed screw 


Pause 
regulator 


Start lever 
Feed change pick-off gears » for carriage 
Forward 
Counterweight traverse trip 
lever 
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Two control boxes, one at front 
and one at rear of lathe, house mech- 
anisms for operating and cycling the 
tool slides and carriages by the rota- 
tion, pause and stop of feed screws. 

Feed screw during rapid traverse 
rotates at constant speed. In this part 
of the cycle, feed screw is driven by 
a sliding jaw clutch engaged with 
right hand gear in miter gear train 
driven by traverse shaft from head- 
stock, Length of forward traverse is 
governed by setting of cam on gradu- 
ated traverse dial shaft that deter- 
mines instant when trip lever is 
moved to disengage miter gear jaw 
clutch from right hand gear, which is 
followed by immediate engagement 
of feed screw positive clutch engag- 
ing feed worm wheel. 

With feed screw clutch engaged, 
the drive for feed is direct from the 
headstock spindle through pick-off 
worm and wheel to the feed 

Length of feed cut is deter- 
mined by the setting of stop nuts on 
the trip screw at the carriages. Dur- 
ing forward movement of trip screw 
a multiple disk clutch is brought into 


gears, 


screw. 


Diarneter stop 





Friction 
plate 


Carriage friction bracket 
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Feed and Traverse Mechanisms 


engagement supplementing the posi- 
tive feed drive. With the positive 
clutch fully disengaged the feed screw 
continues to drive through the mul- 
tiple disk clutch until the trip screw 
is pulled up solidly against the con- 
trol box. At this point, the disk 
clutch slips and the feed screw has 
been brought to rest by the trip screw 
being pressed against the solid stop of 
the control box. 

With the feed screw at rest, the 
pause regulator shaft rotates until 
dogs trip a lock block and release 
the trip spring. On release of spring. 

lever is moved that engages jaw 
clutch with left hand gear in miter 
gear train to rotate feed screw in re- 
verse direction providing return rapid 
As the carriage returns it 
contacts the return trip nut on trip 
screw to withdraw clutch from reverse 
traverse drive gear and brings car- 
riages and slides to rest at starting 
point of cycle. The time interval of 
pause between end of feed cut and 
start of return traverse is adjustable 
and is governed by the 


traverse. 


position of 
a slotted plate in relation to a coun- 


Too! slide 


carriage. 











Traveller block 


terweight sheave at end of the con- 
trol box. 

Motion is transmitted to the car- 
riage and tool slide through the feed 
screw and the traveler block nut. The 
traveler block consists of a rack, nut 
and friction plate bracket. Crossfeed 
of the top slide and the longitudinal 
feed of the carriage are both obtained 
from motion of the traveler block. 
As the feed screw revolves, the trav- 
eler block is driven longitudinally to 
revolve the central vertical pinion 
that, in turn, moves the rack in the 
top slide. The result is that as long 
as the traveler block moves inside of 
the apron, the top slide will move. 

At the head end of the apron an ad- 
justable micrometer sleeves is used as 
a diameter stop. When the traveler 
block comes in contact with this 
sleeve, the block is no longer free to 
move inside of the apron. The block, 
therefore. automatically moves the 
carriage toward the headstock until 
the block contacts the nuts on the trip 
screw. 

In angular infeed, the infeed move- 
ment of the tool slide is simultaneous 
with the longitudinal movement of the 
Stop limits this travel. 





Carriage 


Feed screw 


he 
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Too! slide 
friction bræcket 
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'raveller Diock 


exf'ension 


Angular infeed stop 













Michigan Tool Company, Booth No. 426 





Automatically Fed Radial Cutters 
Machine All Teeth Simultaneously 


6-Ooeroftor 
rerrioves finished 
gear and rnourts 
another blank 


‘Automatic Cycle 
of Operations 


2-Hydraulic cylin- Mechanical, electrical and hy- 


















der lowers heod till 5-Head i. . ° 
W,stope, i^ TiN barmenak AA draulic components in the Shear 
Sition, against d -unlocked and - : . 
Stop block = elevated to initial Speed Gear Shaper designed and 
os/tiorr ° e pe 
E built by Michigan Tool Company 
3-Hydrauticall e Å 
aperte JAM dion la automatically cycle the machine 
; / cated ° 
mantles — — through through seven operations. Usually 
cuttin , the x ° ° 
L1 Places Feeding in less than one minute, the gear is 
2-4 radially inward at » à 
start of cutting finished. The smaller size model, No. 
stroke until teeth 


ere cuf 1833, cuts gears | to 3 in. outside 
diameter, the No. 1853 cuts gears 3 

1-Push to 5 in. outside diameter. For both 

“start button 

machines maximum face width is 234 

in. and spur gears ranging from 12 


to 7 diametral pitch can be cut. 






Formed cutting blades; one for each tooth 
in the gear to be cut. are mounted radially in 
this fixture which is then mounted in the head 

of the machine, the outer ends of the blades + 
bearing against the inner surface of the outer 

cone shown to the right of the above illustration. 

Ihe cones, shown to right, on facing page, con- 

trol the radial position of the cutter blades. 






Finished 
gear. E 









Cutters are 
contoured fo 
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The cycle of operations is al] auiomatic. After blank 
has been placed in work fixture. the head lowers to 
cutting position, hydraulically operated pins lock it in 
position, work is reciprocated vertically through the cut- 
ting head, at beginning of each cutting stroke blades 
are fed in radially and retracted during down stroke to 
give cutter clearance. When cutting is completed, head 
is automatically unlocked and elevated. 


Gear blank is mounted on the work fixture. Blank 
reciprocates vertically past the cutting edges of the 
blades in the tool fixtures. Cutting is on up stroke. 
\t beginning of down stroke the inner cone (above) is 
raised slightly by cam action. causing all blades to move 
radially outward to give cutter clearance. Before cut- 
ting portion of the up stroke begins the outer cone 
(above) is lowered, feeds the radial blades inward to 
give desired depth of cut. 


- 
, 
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Reciprocation of work is obtained by the linkage 
driven by the rotating barrel type cam which is driven 
through the bevel gears. Plate cam on end of barrel 
cam oscillates the pawl that rotates the feed ratchet wheel 
which causes the movements of the feed cone. 










y^ aatis ed gear 


[T9 


Motor is V-belted to speed reducer which drives the 
vane type hydraulic pump and also the mechanical com- 
ponents. Coolant pump delivers cutting oil which floods 
the work during the cutting cycle. 





0] 








Hardinge Brothers, Inc., Booth No. 45 


Friction Clutch for Power Fee 


Precision turning, boring and 
threading operations on parts up to 6 
in. dia. that have been blanked on au- 
tomatic machines or turret 
lathes can be performed by the Har- 
dinge Multi-Operation Chucking Ma- 


Parts that formerly required 


screw 


chine. 


many individual setups can be fin- 
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ished in one chucking. A separate 
production threading head that uses a 
master lead screw and follower per- 
mits threads to be cut that are con- 
centric with bored and turned diam- 
eters. An automatic stop allows in- 
ternal or external threads to be cut 
within one-half turn of shoulders on 


as 


Propuct 


machined parts, Positive control on 
dimensions of length is accomplished 
by a power feed consisting of a fric- 
tion clutch that slips when the turret 
carriage contacts adjustable stops. 
in eight position turret with both 
longitudinal and cross feed permits 
more operations with a single setup 
1947 
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The threading unit consists of a 
master lead follower. 
threading head 
thread length control. The lead screw 
mounts directly on the rear of the pre- 
loaded ball bearing spindle. The 
pitch of the lead screw is determined 
by the pitch of the thread to be cut. 
The bronze lead screw follower has 
four threaded sections of the same 
pitch as the lead screw. The follower 
mounts in the follower arm and 
meshes with the hardened and ground 
lead screw. The follower and fol- 
lower arm are connected to one end 
of the guide bar and the thread head 
at the other end. Thus, when the 


screw and 


and an automatic 





The power feed mechanism is a 
separate unit mounted on the bed to 
eliminate all additional 
weight that would interfere with the 


drag or 


precision operation of the carriage. 
A lever at the front of the unit con- 
trols the operation of the power feed 
bv engaging a friction clutch. Power 
for the feed is taken from the main 
countershaft to a speed reducer by a 





—— 
TS 
———— 
^ 







lead screw is rotated, the follower 
moves the arm, guide bar and thread- 
without the use 
of intervening gears. An adjustable 
unit located at the front of the head- 


stock automatically stops the thread- 


ing head as a unit 


ing tool at a predetermined position 
and eliminates the necessity of stop- 
ping or reversing the machine spindle. 
This operation is accomplished by a 
guide that lifts the follower arm and 
disengages the follower from the lead 
screw and threading tool from the 
work. When a release is tripped, the 
guide way raises from disengagement 
and serves as a guideway, returning 
threading tool head to starting point. 


V-belt drive, thus eliminating the use 
of an additional motor. 
reducer drives step pulleys through a 
V-belt to a The 
friction clutch is located between the 


The speed 


worm reduction. 
worm gear and the rack that operates 
When the turret car- 
riage contacts a stop, the clutch slips, 


the carriage. 


travel. 
This feature permits positive length 


and the carriage ceases to 


Carriage Feed 
operating change 
pack pulley 


Power / Clufch 


feed 








control when turning or boring to a 
shoulder because the overload feed 
clutch holds the carriage against the 
positive stop, and assures clean cut- 
ting at the end of tool travel. Feed 
changes are accomplished by chang- 
ing the belt position on the three step 
pulleys located at the headstock end 
of the machine. Carriage stop has 
adjustable screws for eight positions. 





Adjustabie 
release corriage 
fever stops 





Baush Machine Tool Company, Booth No. 38 


Hydraulically Actuate 


Two of the Transfer Machine Units 


Casting as Loaded 
into Transfer Machine 


Building this transfer machine 
from 12 separate units greatly in- 
creases the adaptability of the ma- 
chine. Leveling and lineup are not as 
critical as if the machine were one 
continuous assembly. New units can 
be added or old units can be ex- 
changed in the lineup if it is found 
desirable to rearrange the sequence of 
operations. The buyer is not required 
to risk his money on a machine that 
cannot be adapted to a change in de- 
sign or operational sequence. Over Two Views of Finished Casting 
x00 operations are performed on the | 


transmission case pictured. Produc- 





tion rate is about 75 units per hour. 

Each unit operates independently : 
locating. clamping. transferring the 
piece from station. to station. and 
pushing the work onto the loading 


Functional Diagram of Transfer Machine ( Elevation) 


platform of the next unit. With sep- 


Ch 
C/ormpop 


arate hydraulic and electrical control i on p= cylinders wi diel 
3m T 1 > ` 7 / T t ` machin M h.d i rohrill | 
panels on each unit, the only con di | 4 
r3 | > SJ J 
=" li 
| 


' cylinde 


| 


lhe transfer unit can be used with nibo f Outor 


standard or unit type vertical, hori- Vork s*ehion-" SEHESEEES Hoo 8 ILI bach 


zontal, two-way and three-way ma- ` i S35 | Transfer ram cylinder 


I 
t 
lamp 


nection between them is a few wires x 
for timing the cycles of the lineup. | ^ re 


chines. The transfer cycle is com- á 
fnm i» 


pletely hydraulic. Each function must 


‘Ster bar movement 1s 





complete its cycle before the next : "a A 
Oeve/lopec hroegh rock and pinion 


hvdraulic function is applied by the n down position /i i dl 


y Dye 


c cylinder 
tripping of control circuit valves. 
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Transfer Mechanism 


Two pushbuttons at the loading 
station control the lineup; one for 
emergencies to freeze the complete 
lineup even though units are in the 
The 


control push button is a cycle stop 


middle of their cycles. other 
that allows each machine to complete 
its cycle. In either case. each ma- 
chine has to be started individuallv. 
lhe purpose is to make the operator 
inspect the machines and tools along 
he line so that he will be likely to 
discover anything radically wrong. 
With all machines running. the op- 
erator loads a part in the first ma- 


Propuc! 


HYDRAULIC CIRCUIT DIAGRAM 
FOR 
TRANSFER MACHNE 


This 


signifying that there is a part in the 


chine. closes a limit switch, 
load station ready to be transferred. 
When the units return to their rear 
or starting position, another limit 
switch is tripped and the transfer bar 
comes out into the loading position. 
Through hydraulics, the part is un- 
clamped and locating pins retracted. 
The transfer pins are raised in back 
of the parts and the bar brings the 
At the same 
time the bar pushes the completed 


new part into position. 


part onto the next machine's loading 
station. When the part is in position, 
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Flange mounted valves and the low 
pressure, 300 lb. per sq. in., hydraulic 
system are used for reliable operation 
To start, 
all units are running, bushing plates 


and ease of maintenance. 


clamped, transfer pins down, locating 
pins in, transfer bar in, and load sta- 
tion of the second unit empty. This 
LSB. A work 
piece is placed in load station of first 
tripping limit LSA. 
Units are returned to rear, or start 


releases limit swith 


unit, switch 
position, tripping interlocking limit 
switches LS 213 and LS 223 and en- 
ergizing solenoid “A” on the foui 
way hydraulic valve. 


(1) Oil 


l-way 


flows from one side of a 


valve to transfer cylinder. 
Transfer bar moves out. (2) After 
transfer bar moves out, a sequence 
valve allows oil to flow to clamp cyl- 
Part 
pins that are geared to the clamping 
(3) After part is un- 


inder. unclamps. Transfer 
cylinder raise. 
clamped, a sequence valve allows oil 
to flow to locating pin cylinder, low- 
ering locating pins and tripping limit 
switch 112 LS, energizing solenoid 
"B" on four way hydraulic valve. 
l t) Oil flowing from second side of 
I-way hydraulic valve to transfer 
cylinder moves transfer bar in, trans- 


(5) With 


sequence 


ferring three work pieces. 

transfer bar moved in, a 
valve allows oil to flow to locating pin 
cylinder, raising locating pins and 
(6) With work 


piece located, a sequence valve allows 


locating work piece. 


oil to flow to clamp cylinders, clamp 
ing part and tripping limit switches 
111 LS and 121 LS. (7) With limit 
switches 111 LS and 121 LS tripped, 


units move to start machining cycle. 


locating pins lock into the part and it 
is then clamped. 

Limit switches on the bushing plate 
are tripped when the part is clamped. 
This starts the unit cycle which is 
self-contained The 
limit switch in the load station of each 
machine controls its own cycle and 
The transfer 


after starting. 


the machine before it. 
mechanism will not operate unless a 
part is in the load station of the ma- 
chine in which the switch is mounted. 
Also. load station of following ma- 
chine must be empty so it is able to 
receive part from first machine. 
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Kent-Owens Machine Company, Booth No. 432 


simple Drives and Sturdy Design 


Coolant pump, spindle drive, hydraulic system and 
all other parts of the Kent-Owens 2-20 Hydraulic Mill- 
ing Machine have been designed with an aim for 


simplicity and maximum rigidity and durability. 


Micromefer dia! on Coolant hose 
screw for vertical 


adjustment of head 


One of the 
two posts 
that carry 
the head 


Hydraulic 
feed controls 


| fæed control 
-left 


Table 
feed control 
-right 


Two cylindrical posts carry the head of the machine which 
can be adjusted vertically within a given range by means 
of a screw. Thus the head of the machine takes its bearing 
at four widely separated points, resulting in high rigidity. 
Vertical drive shaft is spline coupled to motor shaft to per- 
mit vertical adjustment of the head. Simplified hydraulic 
system operates the table feed at a controllable rate in either 
direction. Hydraulic oil tank is in the base of the machine. 


Spindle motor drives through splined shaft to worm gear 
that in turn drives the spur gear that meshes with spur on 
spindle. Spur gears are splined to their shafts instead of 
keyed, to assure freedom from looseness and vibration and 
to give sturdier construction. Gears are changed to give 
speed desired. 

Coolant pump is mounted directly to the coolant tank 
which is cast as a part of the machine base, and pump deliv- 
ers coolant through drilled passages in bed and one column 
to a short hose connected to top of column. 


Propuct ENGINEERING — SEPTEMBER, 194 















Control ley er ,FEED-RIGHT 
n position í 
FE£D - LEFF-------- s. # {Rapid traverse 
CI Atmosphere pressure N f RIGHT i 
f "—-— 
: | ke d 
UN High pressure Rapid traverse-LEFT- (\) 


| 
Intermediate pressure / 



















Sfop / 





When feed confro! lever is 
shifted to“Rapid traverse-/ef}” 
al va/ve port open. ngs rema. »] 

the same except PORT T which is 

opened to the return line from 
cylinder allowing oil to by-pass the me- 
fering vake and flow direct to tank 











Motor driven 
hydraulic 
pump 















With control lever in “STOD” 
posifion," PORT F"is closed, ". 
port “R's open and pump ," 
discharge returns freely to” 
tank 









€ =>These metering va/ves are 

e independent, hence feed 
rate in either direction is 
independent of the rate in 
the other direction 





rate valve 





| Feed feft. | X — 
| 
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| 
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Hydraulic circuit of the 2-20 Kent-Owens Milling Ma- the discharge goes through adjustable metering valves. 
chine. For rapid traverse, the discharge from the When the start-stop lever is in stop position the pump dis- 
hydraulic cylinder goes directly to tank. For feed rates charge goes through the valve and back to the tank. 





Types of Steel in Machine Tools 






















PRESENT DEMANDS for the different 
types of alloy steel by the machine Trends As Reported By Mills and Warehouses 





tool and machine tool accessory in- ^^  — 1 i ~ PULL i 
dustries are somewhat conflicting. In 





Warehouse | Carburizing Steels Through Hardened Steels 
general as regards direct hardening orMill | Status Type | Geatus Type 
steels, mill purchasers show a ten- —€———————— — —— 
dency y employ the triple alloy W Held 4615 | Change 3100-6100-3200 
(nickel-chromium-molybdenum) se- | to 4150 
ries, particularly the 8600 and 8700 — Change 3120-3312 to 8620 | Change 3100 to 8600 
types. Warehouse purchasers are re- M Held 3312 | Held 3250 
turning to their prewar steels with W | Held 3250-4150-6150 
1140 particularly popular but with W Held 2315 Held 4150 
3100, 3200 and 4600 types also in M&W Held 4615 | Held 6150 — 
good demand. Carburizing applica- M&W Held 4615 | Held 4610-4150 
tions feature nickel steels, with 4615 , | (8620 alternate) (8600 alterna: 
in very wide use, with 3312 quite pop- ” | "- — -— bas 

: penis Change 2340 to 8747 
ular, and some 2315 still in use. M Change 3212-2515 to 8620 | Change 3140-3250 to 8749 

Reasons for the trend are: Large W Chanté 3115 to 4615 

organizations with good metallurgical 8600 alternate) 
control shifted to triple aloly steels W Held 2315 Held 3140-3250 
with success during the war and have W Chang: 2512 to 3312 Held 4640-3250 4140 
continued their use for economy of M Held t615 , l 
hardenability. On the other hand, M Held 1615 Held 4640-3140-1340 





the majority of companies purchas- 
ing from warehouses used 4140 be- 
fore the war but were forced into 
9140 and many others of the steels. 
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The Oilgear Company, Booth No. 440 


Reciprocating Mechanism Simplified 


Use of two opposed single acting cylinders simplified 
and compacted the mechanism for shuttling the tables 
on Oilgear’s double slide surface broaching machines and 
newly developed electro-hydraulic circuits gives the ma- 
chine smooth flexible control. A type XD 10 X 54 in. 
machine with the new shuttle table mechanism and con- 
trol scheme will be exhibited broaching die-cast aluminum 


O8 


_-Adjustable way for 
-— setting side clearance 


7 t-P-essure gage 


2-k»--Dua/ push buffons for 
Starting cyclic operation 


H | —Confro/ push buttons 


Ese o ls Ir?*e r/ockeo 
shuttle tables 


A 
T 
“Knee bar 
emergency 
stop” 


alloy outbroad motor parts. Normal and peak broaching 
capacity: 10.000 and 15.000 lb. using pressures of 900 
and 1.550 lb. per sq. in. Cutting and return speed (var: 
able). 4 to 30 ft. per min.; independent speed adjustment 
for each slide: motor. 10 hp. Tool slide stroke: 51 in. 
max., Ó in. min. Net weight: 16,000 lb.; approximate 
overall machine size, 66 X 120 long X 130 in. high. 
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- Push rod limit switch 


Al! stee! 
welded box frame 
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Cutting speed adjustment. 


V2 hp. lubricator 


2-way variable 
pump motor, 


displacement pump 


PUP ae te te eed Ny thee Admit 


Built in 
reservoirs 


NS At dE du iiti T. P 
pe—— a: 


R 


Entire shuttling mechanism is incorporated in the 
front table bracket. 
connected. Rams in the single acting cylinders drive the 
racks that the crank shafts mounted 
beneath each shuttle table as shown in drawing. Since 


Major operating elements are direct 
actuate vertical 


the crank pins are 180 deg. apart. when one table is in the 


Vertical 
frame - 


‘Table back 


Loro ee 


NT 


T E SE 


33 x 








Operating 
Station 


Work fab/e 


Table stop Sub table 


bloc k 


Shuttle stroke 


--Precision adjustment 
for table 


--Crank pin 


Emergency 


stop plate 


O:/ fo cylinder 
for shuttling 
table 


broaching position the second table is withdrawn to the 
loading or unloading position. Both shuttle tables operate 
against positive stops on the broach frame that provide 
ample pre-load. A screw adjustment on the sub-table on 
each shuttle table positions the work accurately. Dual 


pushbutton control is used for starting the machine. 


Compared to the previous drive 
the new design gets rid of mounting 
the vertical double acting cylinder in 
the frame and transmitting its motion 
to the tables by racks, pinions, cranks 
and long pushrods in the frame. 


(Continued on next page) 
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Reciprocating Mechanism Simplified (continued) 


Main motor 


LSRT CRI CR3 


LSL CRI | L 


~ aitti Ta 


"mm 
L LSF? : 
(8) MUT um [ | j 


Alternate” 
connechon 


LSR CRI R 
H 


CRS  LSLT CRI CR3 L 


| piston lL A.table 
iot end |” broaching 
af afrol position, 


AH table 
inloading 
position, 


“1 4. shuttle i R.H. shuffle - 
cylinder cylinder 


Globe’ va/ve 


normally closed Knee operated 


limit switch 
arrangement 


Ono"  Soecia!: B eso o 
wert , , 


pilot valve DU d Ex Return oil 


Propucr ENGINEERING 


The newly developed hydraulic 
and electric control scheme is an im- 
portant element in the simplified ac- 
tuating system for the machine. The 
selector switch can be set for auto- 
matic, semi-automatic, or manual 
operation, including inching. For 
safety, the operator must press both 
starting buttons simultaneously; 
pressing the knee bar stops the ma- 
chine instantly. Adjustable cams on 
the tool slides limit working stroke. 

Automatic Operation. Pressing 
dual start buttons gives continuous 
cycle with shuttle tables and tool 
slides operating in normal sequence. 
As one shuttle table moves inward 
the second shuttle table moves out- 
ward; similarly, one tool slide moves 
downward as second tool slide moves 
upward. Neither tool slide can move 
down until its respective shuttle table 
is hydraulically and mechanically 
locked in the broaching position; nor 
can either tool slide move up until 
its respective shuttle table is in the 
unloading postion. Turning the se- 
lector switch to the vertical (semi- 
automatic) position lets the machine 
complete the cycle it is working on 
and then stop automatically. 

Semi-Automatic. One simultaneous 
down stroke of one slide and up 
stroke of opposite side, and stop. 
With the right hand (R.H.) shuttle 
table in loading position and the 
R.H. tool slide up as shown in the 
hydraulic schematic, pressing the two 
start buttons in unison gives this 
sequence: (1) R.H. shuttle table 
moves inward while L.H. shuttle 
table moves outward; (2) R.H. tool 
slide automatically moves downward, 
while L.H. tool slide moves upward: 
(3) the machine stops at preset 
stroke. Pressing the dual buttons 
again, starts the cycle for broaching 
on the L.H. slide. 

Manual. In this position separate 
pushbuttons inch the R.H. or L.H. 
side of the machine. Releasing push- 
button stops both table and tool slide. 

In the electric schematic: Limit 
switches LSLT and LSRT are tripped 
by slides A and B in upped positions: 
LSL and LSR are tripped by slides 4 
and B in lower positions. 

Limit switches LSF] and LSF2 are 
fixture limits and can be connected 
in series in each coil circuit, or as in 
combinations of series parallel limit 
switches for desired machine opera- 
tion. 
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The G. A. Gray Company, Booth No. 501 


Plastic Ways Prevent Heat Transfer 


BROAD RANGE OF SPEEDS available in openside planer built by the G. A. 
Gray Company, makes possible the use of cemeted carbide tools at efficient 
work speeds or the planing of tough alloy steels at the low speeds required 
for maximum tool life. Two types of main drive electrical equipment can 
be furnished: A simplified variable voltage drive providing motor speeds 
from 150 to 1,200 r.p.m.; or a standard variable voltage drive with motor 
speeds from 40 to 1.200 r.p.m. With the simplified drive and a planer 
gear ratio of 4 to 1, table speeds ranging from 37.5 ot 300 ft. per min. 
are obtainable. Cut and return speeds are independently adujstable; 
speeds are controlled by setting of rheostats. 

Feed and rapid traverse drives of the rail head slides are from a common 
shaft in the cross rail. Bevel gears that transmit the down feed to the 
slide are always in mesh, selectivity is obtained by jaw clutches at either 
end of cross rail. 

Lubrication of the rail heads is from contralized oil reservoirs to the 
moving parts. 

Bottom of bed casting is machined to relieve residual surface strains, 
thus assuring accuracy of alignment. All parts of the machine are above 
floor line. therefore. pits in the foundation are not needed. 


(Continued on next page) 
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Plastic Ways (continued) 


Laminated Plastic Table Ways 


Bearing surfaces of table ways, are laminated plastic 
plates securely held in place by laminated plastic pins. 


The laminated plastic plates have a low coefficient of 


friction and act as insulators in retarding the transfer of 
Heat 
generated at the bearing surfaces of the vees does not dis- 
tort the table nor cause it to curl up at the ends. there- 
fore. dirt and grit do not work between the table ways 
and the bed vees to cause wear that destroys the accuracy 
of their alignment. 


heat from the bearing surfaces to the planer table. 


Spring loaded vee wipers further 
assure the exclusion of dirt. 

Load carrying capacity of table ways fitted with plastic 
plates 1s 50 Ib. per sq. in. at 400 ft. per min. as compared 
to 20 ]b. per sq. in. for cast iron ways. Cutting and 
scoring of the bed vees are practically avoided. because 
the plates are non-metallic and consequently have no 


welding properties. Plates for the table ways are cut from 


—Cross header 


ae qu aea ~e 


E Triangular 
channel 


Loop Lubrication 


Forced loop lubrication system for 


angular cross-section, formed by cut- 
ting away the bottom of the table vee. 
then through cross headers into a con- 


Gray planer ways is designed to meet 
the exacting lubrication requirements 
imposed by the high speeds and quick 


ous loop. 
reversals made possible by the new 


flows into a channel having a tri- 


necting pipe, thus forming a continu- 


Plastic ways 


Plastic ways 


blocks of laminated plastic in a direction normal to the 
sheet laminations, such that the edges of the sheets are 
exposed to the bearing load. 

Plastic pins driven into reamed holes in table vees are 
headed to hold plates. Plates are fitted with a small 
clearance and pins are necked to provide for differential 
thermal expansion. 


Cross header 


t Opening in 


bedway grooves 


the surfaces of the 
plastic plates forming the table vees. 
receive oil from the triangular chan- 
nel and distribute oil to all parts o! 
the ways. 


grooves. cut in 


Small streams of oil from the cross 


variable voltage drives. A positively 
ubricating oil pump. directly 
the table drive 


gearing, supplies filtered oil under 


di ven 


connected to main 


constant pressure to an opening In 


center of a bed way. The oil then 
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Oil pressure, since the loop is con- 
tinuous, is constant throughout the 
length of the table irrespective of the 
position of the table on the bed, the 
speed of the table, or the resistance 
of the w avs to the flow of oil. 

Bottom openings of the diagonal 


Propuc! 


header wash all grit and dirt off the 
ways ahead of the table. Surplus oi! 
from the vees flows through straine) 
plates into large settling basins run 
ning full width of each end of the bed 
Clarified oil from the settling basins 
flows back 


into the main reservoir. 
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Main drive mor 





| Saver Drive 

Low inertia and space saving table 
drive is designed for high planer table 
speeds, rapid reversals, and smooth 
performance. Main drive motor is 
mounted behind the planer column 
and along side the bed, so that the 
planer can be placed adjacent to a 
wall or an aisle. In this location, the 
motor is not near the chips and dust 
venerated at the cutting tools. 

Dalanced steel tube, with a flexible 
coupling at each end, is used as a 
floating high speed, low torque shaft 
between main drive motor and initial 
gear reduction. The flexible coup- 
lings relieve the motor and pinion 


Table Safety Stop 


shaft bearings of any strain that 
might result from misalignment. 

Hvpoid gear and pinion. hardened 
and lapped. are used for the initial 
gear reduction. Pinion is straddle- 
mounted in a rigid carrier in anti- 
friction bearings. 

Helical tooth angle of intermediate 
gears is such that the end thrust of 
one pair balances that of the other. 
Any residual end pressure is taken 
by bronze thrust collars flooded with 
oil from the forced lubrication sys- 
tem. Tooth form are true involutes. 
To increase strength, the pinion teeth 
are thicker at the root than the con- 
being cut with a 


ventional form. 


short are of approach and a long are 


Safety stop consists of cutting tools bolted to 


each end of the bed. 


Should the rapidly moving 


T 


of recess. Gear train, including table 
rack. is of steel throughout; gears 
and pinions are cut from forgings. 
Helical gears are keyed to the pinion 
hubs. thus relieving the intermediate 
shaft of all torsional strain. 

Pressure angle between bull gear 
and table rack is less than 9 deg., 
thus practically removing any vertical 
component of tooth that 
would lift the table. 

Bull gear is bronze bushed and re- 
volves on a stationary shaft supported 
in the bed at both ends. Bushing is 


pressure 


counterbored to form an oil reservoir 
into which filtered oil is pumped and 
distributed by 
groove over entire length of bearing. 


means of a large 


table run off the bull gear, because of failure 
of the reversing mechanism, the table is brought 
to rest by dissipating its stored energy by the 
tools cutting into a stop block bolted to the 
inder side of the table. Tools do not engage 
the stop block until the table rack is run off the 
hull gear. This device assures unfailing protec- 
tion, even though it may not be necessary for the 
safety stop to function during the lifetime of the 
Portable rack section, used to draw a 
runaway table back on to the bullgear after the 
table has been arrested, maintains the pitch dis- 
tance of bull gear and table rack, thus avoiding 


damage from faulty tooth engagement. 


planer. 
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UsiNG AN INGENIOUS dual cylinder arrangement for driv- 
ing the planer table, cutting force is proportionately in- 
creased as the table speed is reduced in the closed-cycle, 
variable volume, hydraulic planer drive recently developed 
and patented by Rockford Machine Tool Company. 

Shown for the first time at the Machine Tool Show, 
the system will drive a 32 in. wide, 36 in. high, 96 in. 
stroke shaper planer. The constant horse-power charac- 
teristic of the new drive compares with the constant torque 
performance of the conventional single cylinder hydrau- 
lic drive as shown in the table. 

Since a greater cutting force usually is required for 
low cutting speeds than for high, a conventional drive 
supplying 15,000 lb. cutting force to this machine would 
require three times the hydraulic volume now used. 
Larger volume means a larger pump, bigger motor and 










Closed Hydraulic Circuit. A double 
acting piston and a smaller single act- 
ing piston drive the planer by piston 
rods at opposite ends of the table. The 
closed system circulates a variable vol- 
ume (59 gal. per min., max.) of oil: 
the net volume of oil discharged from 
the pump into the two cylinders al- 
ways exactly equals the volume leaving 
the cylinders and going to the pump. A 
selective valve controls the table speed 
range. For high speed, the oil works 
on small area B; for medium speed, 
on larger area A; for low speed, on 
A and B. For the heavier cuts, the 
rod of the large piston A is in tension 
thus providing smooth cuts even for 
long strokes. 












































The stop and go valve determines 
whether the oil circulates only through 
the pump circuit (stop position) or is 
channelled by the selector valve to in- 
clude the table cylinders in the loop 
circuit. The pump always runs in the 
same direction. Reverse is obtained by 
shifting a distributor block on the 
pump to reverse the direction of flow 
of oil in the outside circuit. On reach- 
ing the end of its stroke, the table re- 
verses the pilot valve and operation. 
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Rockford Machine Tool Company, Booth No. 526 


3-Speed Constant HP Hydraulic Drive 





Single acting cylinder 


ae 


/5 hp. motor driving 
1,000 psi pump 


Ürive pump 
reliefs built in 


controls, larger hydraulic components, greater masses, and 
considerably more cost. In addition to using relatively 
small volume of oil and increasing cutting pressure at 
low speeds, since the closed loop circulating system of 
the new system requires no throttling control valves it 
runs cooler. This increases efficiency and avoids problems 
arising from change in temperature of the hydraulic fluid. 


| 
Speed | Table speed, Applied Cutting Force, lb. 
setting | ft. per min. | ———— 









Conventional 


€ Du al cylinder | | 
1 — High | 260 5,000 B 5,000 
2 — Medium | 130 10,000 5,000 
3 — Low | 86 | 15,000 5,000 











à PA n Pa | v N 


N 
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Flow can 
be either 
direction 
































Tool lift cylinder 
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Pump reverse cylinder 





^ feed cylinder 
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GB High pressure 
C Low pressure 









Hydraulic operators for 
fool lift, pump reverse, and feed 


| 
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Single acting cylinder” 


bos 
E 


Area D= AtC 


Single acting cylinder.’ 


Equal Volume Flow. At high, medium, and low speed 
the volume of oil flowing from the pump exactly equals 
that flowing to the pump. Circuits in the schematic are 
for the different positions of the selector valve which is 
between the cylinders and the pump as shown in the other 
diagram. 

The schematic circuit shows the flow of oil from and 
to the pump. Since the pistons are bolted to the table, 
the linear movement of both pistons is the same, so vol- 
ume of oil in each cylinder is proportional to the area of 
the pistons. In terms of areas: 4—2B, B—C, C—14. 
D=3B. For high speed: Oil from pump goes directly to 
the single acting cylinder only. The return circuit to 
the pump is from both the head end and the rod end of 
the double acting cylinder. Medium Speed: Oil is 
pumped to rod end only of double acting cylinder. The 


head end of the double acting cylinder and the single act- 
ing cylinder both return oil to the pump. Low speed: 
Oil from the pump pushes against both the rod end of 
the double acting cylinder and the single acting cylinder. 
Oil is returned by the head end of the double cylinder. 






PLANER TA BLE. 





LOW SPEED 


Steels for Carburized Parts 


CUT — 


From pump 


To pump 


GHB High pressure 
EZ Low pressure 


Reversing the direction of oil flow in the circuit re- 
verses the direction of table movement. The net speeds 
and area relationships are the same as for forward speed. 
High speed reverse: Oil feeds both ends of double acting 
cylinder; oil is returned by single acting cylinder. Medium 
speed reverse: Inflow is to head end of double acting 
cylinder and to single acting cylinder; outflow is from 
rod end of double acting cylinder. Low speed reverse: 
Pump feeds head end of double acting cylinder; oil is 
returned by rod end of double acting cylinder and single 
acting cylinder. The table summarizes these relationships. 


Area Relationships for Equal Oil Volume 





Forward Reverse 

Speed ——— - — -| - 

setting | From = To pump From pump | To pump 
a: Pn = Ld 
High | B (D74-C-5(D-4-c-5 B 
Medium | A  |(D-B)=4 |(D-B)=4 A 

| | 

Low I4 -B)2 D | D | 


D (4--5)-D 











NICKEL STEELS are generally used for 
machine tool parts that are carbur- 
ized, though there has been reported a 
few instances of downgrading, that 
is, from SAE 2515 to 3312 and from 
SAE 4615 to 8620. In regards to 
the through-hardening steels the situ- 
ation is back to the prewar relation- 
ship, which places SAE 4140 in a 
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strong position. In the future there 
may be shifting from high nickel to 
the lower nickel triple alloy steels. 

Some of the large machine tool 
companies, who purchase in mill 
quantities, are retaining the triple al- 
loy steels such as 8613-20; 8640; 
8740; and 8749, 


On the basis of types of steel stocks 
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carried in warehouses, in the nickel 
alloy steels industry predominantly 
favors SAE 4615-20 for carburizing 
applications and 4140-50 in the me- 
dium grades. There is also a general 
usage of 4340 for large components 
that are used in machine tool con- 
struction, particularly where high 
strengths are needed. 
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Gear Grinding Machine Company, Booth No. 678 


Work spir die 
mofor«4 
A 


Fluid Seal Protects Bearings 


Diamond holder 


Grinding whee/ 


/ 
, 


head 


Grinding spindle 
motor 
/ 


Longitudinal! 
adjustment? 
whee/ 


Spherical external and internal 
surfaces are ground by generation on 
the type OG-9x6 Universal Oscillat- 
ing Precision Grinder. The work spin- 
dle can be clamped to permit univer- 
sal grinding operations on internal or 
external cylindrical surfaces. Form 
grinding operations for cylindrical 
surfaces of complex shapes are per- 
formed in one setup. 

Separate motor drives are provided 
for the work spindle, oscillating drive 
and grinding wheel spindle. A motor 
driven pump supplies coolant from a 
tank inclosed in the cast iron frame 
of the machine. The work head is 
mounted on slides in the surface of 
the oscillating spindle to facilitate po- 
sitioning. The work head spindle i: 
mounted on preloaded anti-friction 
bearings. A V-belt drive through 
step pulleys gives three spindle speeds. 

The grinding wheel carriage has 
both longitudinal and cross feed. The 
carriage can be operated manually or 
driven by an air cylinder for produc- 
tion operation. The belt driven 
grinding wheel spindle is mounted in 
removable-body type preloaded anti- 
friction bearings. An adjustable 
diamond wheel truing device is 
provided. Diamond holder can be 
swung in an arc or locked in place. 


A fluid seal is provided to protect 
the tapered roller bearings on the os- 
cillating spindle from dirt, coolant 
and grinding dust. A groove is ma- 
chined in the top face of the bearing 
support. A pipe connects a constant 
level oil filler on the frame of the 
machine with the groove in the bear- 
ing support. The oil level in the 
groove is maintained by keeping the 
filler full of oil. A ring on the under 
side of the table on the oscillating 
spindle is immersed in the oil in the 
groove, thus sealing the spindle bear- 
ings. Cover keeps dirt from oiler. 
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Adjustment 
for angular 
osc///ation 











Mofor 


roller 
bearings 


‘Clutch 
operating 
lever 






Solenoid operated brake 












When production operations are 
performed, 





the longitudinal screw 
feed can be disengaged. The grind- 
ing wheel carriage is then automatic- 
ally operated by a combined pneu- 
matic, hydraulic and electrical circuit. 
The grinding carriage is reciprocated 
by an air operated cylinder. The di- 
rection and length of carriage travel 
is controlled by adjustable stops that 
operate a limit switch. A four way 
valve operated by the limit switch 
changes the direction of air flow to 
the cylinder. 

The feed for the carriage is regu- 
lated by a hydraulic piston in a sec- 
tion of the air cylinder. A cam on the 
carriage operates a choke valve in the 
closed hydraulic circuit. The timing 
and rate of feed is adjusted by mak- 
ing a cam shape to suit the desired 
condition. 












































The carriage can be hand operated 
for setup purposes by closing a valve 
in the pneumatic circuit. Air is then 
exhausted to the atmosphere and does 
not enter the solenoid operated valve. 
Air cylinder then does not function 
and carriage is hand fed as required. 
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Air lubricator 
Air filter.. 1 





The oscillating drive consists of an adjust- 
able crank mechanism driven by a motor 
through step pulleys and a speed reducer. 
Adjustment of crank throws allows selective 
oscillation from 0 to 90 deg. in two quadrants. 
Lever operated pin clutch permits crank to be 
disengaged from spindle when necessary. 


Pressure regulator 
, 


«Manual shutoff va/ve 


Exhaust 


Zana 


Air cylinder section 


=m High pressure air 


IZAKA 


Lz T* --Doub/e soleno1d 
eM operated 4way 


(fa) 


M F/ow control vative 
Grinding whee/ 


carriage 


diia LY 
dd 


Ed 


/ 
Hydraulic cylinder suction 


Carriage stops 


--Limit switch 


com Low pressure air e= Hydraulic circuit 































The Fellows Gear Shaper Company, Booth No. 107 
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Work Table Revolves Around Cutter 


EXTERNAL SPUR and helical gear teeth 
can be cut in steel or cast iron blanks 
by the Planetary Gear Shaper. Cut- 
ting time for a 36 tooth, 8 pitch, 30 
deg. helix angle, S.A.E. No. 5150 steel 
blank, 0.700 in. wide is 41 sec. on this 
machine. High rate of production is 
obtained by mounting blanks in six 
spindles that rotate around a station- 
ary gap type cutter. The cutter re- 
ciprocates in a vertical plane to 
produce cutting action. Work is held 
in individual work spindles carried 
by the rotating turret. Work spindles 
are driven by separate worms and in- 
dex wheels that are timed with turret 
rotation. Work spindles, which carry 
the work holding adapters, are held in 
aprons that are provided with reliev- 
ing mechanisms. These serve to 
draw the work from contact with the 
cutter when it is on the return stroke. 





d o ‘a’ Lu 


"PF Ww 


Work holding devices of various 
types can be supplied to facilitate 
loading and unloading. When work 
is held on an arbor it is supported as 
shown. Each arbor support has two 
operating levers. One lever raises 
and lowers the tailstock and the other 
clamps it in position. 

The machine is provided with a 
centralized electrical control box. Up- 
per control panel includes push but- 
tons for operating the machine after 
setup. The lower panel, which has a 
hinged cover for safety, includes push 
buttons used for setting up the 
machine. The center signal light in 
the upper panel flashes to indicate 
when the machine cycle is completed. 


The 16 in. dia. gap type cutter is 
provided with groups of teeth sep- 
arated by spaces. The number of 
teeth in each group is equal to the 
number of tooth spaces in the work. 
The teeth in the various groups are 
arranged to divide the amount of 
stock removed. The final group 
finish the teeth to the desired depth 
and tooth thickness. Thus, cutting is 
progressive from roughing to finish- 
ing in one operation with one setup. 
A large gap in the cutter permits re- 
moval and insertion of work. The 
work spindles remain at a fixed dis- 
tance from the cutter during the cut- 
ting stroke. 
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Landis Machine Company, Booth No. 101 


Designed especially for the thread 
rolling of studs having fine and coarse 
pitch threads on opposite ends, the 
thread rolling machine of the Landis 
Machine Company is equally suited 
to rolling threads of two or more 
diameters on the same piece or to 
roling threads on one end and a 
knurled head on the other. Likewise 
threads of Class 5 fit can be rolled 
on one end of a stud followed, on 
the same pass of the work piece 
through the machine, by the rolling 
of Class 3 threads on the other end. 















Two pairs of dies, or more, rotate 
in the same direction on parallel 
shafts. The periphery of a die is not 
a true circle over the entire threaded 
segment, being relieved at the leading 
edge to control the rate of penetra- 
tion and at the trailing edge to release 
the work piece without marring the 
threads. Slots in the top dies receive 
the work blank and carry it through 
180 deg. arc to forming position. 


A work support and the dies them- 
selves hold the work piece in the form- 
ing position, which is slightly off cen- 
ter, until the forming operations are 
completed. Only one pair of dies 
forms at a time, which means that 
unequal diameters on a work piece 
can be rolled without slippage on 
either diameter. If three dies instead 
of two are used, then the angle 
through which each rotates during 
the forming operation is reduced pro- 
portionately, for all the surfaces to be 
threaded or formed must be com- 
pleted during one revolution of dies. 


Upon completion of the thread 
rolling operation piece 1 drops into 
slots in the lower dies. Piece 2 is 
nearby in similar slots in the upper 
dies and drops into the forming po- 
sition as soon as piece l has been 
carried out of it. Piece l is ejected 
while piece 2 is being rolled. Blank 
3 is in the feed hopper ready to drop 
into the slots of the top dies and be 
carried into position for threading. 
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Blank stud 
fed into 
top dies 


[3n 


Threads rolled on 
other end of stud 
by lefthand pair 
oF des 

















































Threads rolled orn 
one end of stud 
by righthand 
pair of dies 


Top dies carry 
blank toward 
forming position 
















































One end 
about rolled 


Piece | reaches 
forming position 


Rolling starts on 
other end 


















X 




























Piece 1 enters slots 
on lower dies 


Piece 2 reaches 
forming position 
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Kingsbury Machine Tool Corporation, Booth No. 410 


Work fixtures ==.. 


Indexing turret---- 
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KINGSBURY FLEXIMATICS are turret-type machines that 


perform successive operations on the work with a 
single chucking. The basic form of this line of auto- 
matic indexing machines comprises a circular base 
mounting a number of metal cutting units, and a cen- 
tral indexing turret with duplicate holding fixtures. 
The turret intermittently rotates to present each work 
piece to successive cutting operations, which occur 
while the operator is unloading and loading the ma- 
chine. During this time the turret is locked. This 
arrangement is adaptable to many combinations of 
machining functions such as drilling, reaming, tapping, 
counter boring, milling and similar jobs. Illustrated 
is a 24 spindle machine finishing 530 valve bodies per 
hour; drilling, chamfering, tapping, reaming, hollow 
milling and threading are performed with one set-up. 
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The indexing unit is a turret on 
which the work fixtures are secured. 
The turret has a center bearing for 
annular location and a scraped thrust 
bearing located near the periphery to 
absorb vertical tool thrusts. 

The lower side of the turret is built 
in the form of a Geneva driven gear 
which engages a Geneva driving gear 
on a vertical shaft. Conventional slots 
in the gear are lined with hardened 
and ground wear strips. A skirt pro- 
tects the thrust bearing and the Ge- 
neva from chips and coolant. The top 
cap on the turret center stud protects 
the annular bearing. 

Positive, accurate location of fix- 
tures at working stations is accom- 
plished by a cylindrical lock pin and 
lock bushings. The lock pin is guided 
by bushings in the stationary base of 
the unit. A compression spring nor- 
mally holds the pin into engagement 
with a lock bushing in the turret. A 
cam, operated by the Geneva driving 
gear, retracts the lock pin against the 
spring during the idle motion of the 


The indexing mechanism consists 
of a motor that drives a multiple disk 
friction clutch on the end of a worm 
shaft through spur gears. The worm 
engages a worm gear on a shaft ter- 
minating at the top of the unit in a 
universal joint. A mating universal 
joint is assembled to the lower end 
of the Geneva drive shaft, suspended 
from the turret housing. These univer- 
sal joints are connected by a telescope 
shaft. 

Worm thrust is directed so that the 
load tends to separate the disks of the 
clutch that drives the worm. This ac- 
tion is resisted by spring thrust 


against the sleeve that supports one 
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Geneva driving gear ro/f--4 


` 
“Wear strips 


Geneva driving gear which occurs 
just before the turret begins to move. 
As soon as the turret has started, the 
lock pin is again released to ride on 
the under side of the turret, from 
which it can snap into the next lock 
bushing as it is presented. Because of 
the harmonic motion of the turret, the 
lock pin bushing is at near zero velo- 


city when presented. Thus the en- 
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of the worm shaft bearings. There- 
fore, this mechanism will deliver an 
exact, predetermined torque. When 
this torque is reached, the spring is 
compressed, the plates are separated, 
and the worm is no longer driven by 
the clutch. 
run idle. 


The motor continues to 


This arrangement offers a single 


revolution mechanism, since at the 
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L -Locking pin 





trance of the pin into the lock bush- 
ing is smooth. 

After index of the turret is com- 
pleted, the metal working units on the 
circular simultaneously 
tripped to initiate their cycle. Trip- 


base are 
ping is by a compressed air line 
which is momentarily under pressure 
idle travel of Geneva driving 


during 


gear. Tripping times can be varied. 


View of non-repeat 
index frip mechanism 








end of each rotation a solid insert on 
the worm gear shaft is engaged by a 
solid insert on a pivoting lever. When 
the index trip valve is opened, an air 
cylinder disengages these inserts, thus 
starting the cycle of the index drive. 
If the turret meets with excessive re- 
sistance while rotating, the clutch acts 
as an overload release. 


(Continued on next page) 
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Exhaust 
















An air trip cylinder on each operat- 
ing unit initiates the feed cycle of the 
spindle units. 





All cylinders are mo- 





mentarily held under pressure by a 





valve, which is cam-operated by the 
Geneva driving shaft upon completion 
of the index movement. 
The return of all the quills before 
the turret can move to the next station 







is assured by a series air lines carry- 
ing pressure through a valve on each 
operating unit, to a hand trip valve 
at the operator’s position, and thence  - 
to the trip cylinder of the index drive 
mechanism. If the quills have not 
all returned there will be no air pres- 
sure at the hand trip valve, therefore 
the turret The return 
of the quill of the slowest operating 


cannot move. 


unit releases pressure to the operator's 


hand valve and, 


this is 


This 


trip when 


opened, to the trip cylinder. 


The automatic positive feed units are de- 
signed with a cam feed, which is considered 
to be the most efficient and least expensive feed 
for units of medium strokes. Maximum strokes 
of 24 or 34 in. are furnished. The units are 
self-contained and may be mounted at any 
angle for use either singly or in groups. All 
gear driven units are powered by N.E.M.A. 
style “B” 

By inserting a wrench in the hex socket of 


flange mounted motors. 


Oil reservoir 















Feed change gears 


Tn 
m hd 
^ T 


valve sea 


mentarily. 


tripping all of the operat- 








Trip cylinder of 
index dá r/ve mechanism 


cylinder trips the indexing mechan- 
ism, whereupon the turret makes one 
index. After the turret has locked, and 
during the subsequent free travel of 
the Geneva driving gear, the cam-op- the 
erated valve will again be opened mo- 





Cam operated va/ve 
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PNEUMATIC CONTROL | 





ing units simultaneously. The valves 
exhaust the load side of the air lin: 
when in their normal or closed posi 
tion. The enlarged valve section shows 
and exhaust 

The 


shows the simplest form of air circuit. 


exhaust valve seat 


hole in the valve stem. figure 





Pinion shaft extension 


To reversing 
A Pilot switch 


Tapping Unit 


(The drilling unit does not have the reversing pilot switch) 


the pinion shaft extension, the operator can 
feed the quill out to the end of the cam stroke 
to adjust the unit longitudinally to the correct 
depth of cut. The wrench rotates a pinion 
meshing with the teeth on the outside of the 
feed cam. The manual clutch release leve: 
turns an eccentric, which pushes against dog. 
thus actuating a lever at the bottom of the 
shaft to disengage the jaw clutch on the lower 
cross feed shaft. 











Speed gears 
changed for 
oiferent ranges 








The hardened drilling cam is 
made from an alloy steel forging and 
is mounted on a hardened and ground 
stud on the side cover of the unit. 
Heavy ribbed cover is doweled to the 
unit. The cam follower roll *H" is 
mounted on the hardened quill key 
which is doweled to the quill. The 
drilling cam is designed for rapid 
approach and return for saving time 
on the operation, and may be cut 
with any combination of feeds and 
dwell that the job requires. The cor- 
rect feed per revolution of the spindle 
turn is obtained by the pick-off feed 
gears. 

The units are tripped by either 
solenoids or air cylinders which are 
cartridge type and interchangeable. 
The trip plunger, operated manually. 
pneumatically, or electrically, oscil- 
lates a lever ^L", allowing the spring 
to engage the clutch spool with the 
constantly rotating lower feed shaft. 







spring 
behind lever 


Jam chitch and clutch spool 


When the quill returns to starting 
point, quill key strikes lever “O”, 
pulling clutch spool out of engage- 


ment, and cocking latch. A small 





d 


Cam follower roll 


Et 


compression spring throws the spool 
clear. thus preventing tooth clash. 
Speed changes are made by changing 
gears. as are changes in the feed. 


New Developments in Electrical and Hydraulic 
Equipment for Machine Tools 


The Cincinnati Shaper Company 
Booth No. 417 


SUPER STRENGTH Alnico permanent 
magnets, mounted in holes in the 
channels under the back brace of 
squaring shear, prevent light sheets 
of steel from sagging so that they can 
be gaged accurately against the back 
gage stop. 

Electric clutch control on the shear 
allows the operator, or operators, to 
work on the full length treadle bar 
for close-up work or on foot switches 
away from the machine when trim- 
ming wide sheets or working long 
sheets into the shear. Movement of 
the treadle actuates an operating 
switch that energizes a solenoid for 
engaging the clutch. 





The Cincinnati Planer Company 
Booth No. 220 


VARIABLE VOLTAGE MOTOR DRIVE, in 
Cincinnati Hypro Double Housing 
Planer, provides a wide range of table 
speeds for planing with high speed 
or carbide tipped tools. A speed indi- 





cator in the pendant station reading 
in feet per minute provides the op- 
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erator with a means of accurately set- 
ting table speeds for the most efficient 
use of cutting tools. A hydraulic 
safety device stops the table quickly 
in the event of control failure with 
a uniform decelerated motion without 
severe shock. A table jack in the hy- 
draulic stop permits relocating the 
table over the bull wheel, during this 
operation the stop automatically re- 
sets itself. 


Cleereman Machine Tool Co. 
Booth No. 123 


ELECTRONICALLY CONTROLLED  MO- 
TORS, in the Cleereman electronic con- 
trol jig borer, provide prepositioning 
control. power traverse, and a full 
range of milling feeds. Power drive is 
secured by two individual motors, 
one for each direction of table travel, 
with the speed controlled by a com- 
mon electronic panel. For preposi- 
tioning work a “creep” speed is put 
into operation by limit switches built 
into the dial indicator housing. End 
measuring rods are placed in the 
trough and the table moved at rapid 


traverse rate toward the dial indi- 
cator; contact with a limit switch 
1947 


slows down the motor by dynamic 
braking to a “creep” speed until the 
rods contact the dial indi- 
cator, then the table stops in the cor- 
rect position. 


measuring 


Armstrong-Blum Mfg. Company 
Booth No. 550 


TORQUE-CONTROL VALVE. in Arm- 
sirong-Blum's Marvel No. 15 hy. 
draulically driven band saw, automati- 
cally adjusts the feed pressure for 
constant load on the blade regardless 
of the size of the work or the changing 
area in the shape of the work during 
the cut. In this machine hydraulics 
are used for driving, feeding, work 
clamping, and end-gage retraction. 


General Electric Company 
Booth No. 240 


\DJUSTABLE-SPEED INDUCTION MOTOR 
in ratings from 3 to 50 hp. in which 
speed can be varied steplessly over a 
3 to l ratio by simply turning a 
dial. Entire unit, with the exception 
of the starter control, is self-contained 
in a housing slightly larger than a 
constant-speed motor of comparable 
horsepower. 
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Micromatic Hone Corporation, Booth No. 323 





Electronically Controlled Sizing Mechanism 



















































PRODUCI 









Simultaneous honing of two 
connecting rods is accom- 
plished by the double spindle 
machine illustrated. Limiting 
of honing action to desired 
bore diameter is by Microsize 


electronic sizing control. 


To INSURE consistent performance, 
each operation of a good automatic 
sizing mechanism must be rapid and 
positive; without variation under 
high-production conditions. With 
electronic tubes this is possible be- 
cause a tube fires much faster than a 
mechanical switch can operate. Since 
a tube has no moving parts, its opera- 
tion is not impaired with use, as in a 
mechanical switch where parts may 
bind or become sloppy through wear. 
Electronic tube control does not re- 
quire mechanical linkages, springs 
and jewel bearings. This minimizes 
servicing and costly down-time. 

The electronic automatic sizing 
control on the Micromatic bore hon- 
ing machines contains two thyratron 
electronic tubes. The trigger tube 
picks up the “to size” impulse; the 
timer tube controls the runout period. 
Electronic control of the honing cycle 
enables these machines to hold bore- 
to-bore sizes to 0.0003 in. or less, in 
production. Combined with multiple 
spindle machines equipped with auto- 
matic rotary indexing fixtures, the 
control unit, Microsize, has made it 
possible to hone progressively. With 
this type of equipment, stock is re- 
moved in successive steps. The 
abrasive is varied to suit the condi- 
tion of the bore at each spindle, and 
to produce the finish desired. As 
much as 0.008 in. to 0.012 in. stock 
per min. can be removed from hard 
steel parts. The control comprises 
three parts: A gage ring, a tool in 
which the abrasive sticks are molded 
into plastic holders, and an electrical 
control circuit that limits the honing. 
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The gage ring contains a carbide 
insert having an inside diameter equal 
to the low limit of the desired bore 
size. This ring is positioned so that 
only the plastic tab on the upper end 
of the plastic stoneholders can enter 
the ring at the top of each stroke, 
The plastic tabs wear with the abra- 
sive and, therefore, the diameter of 
the outer edge of the tabs around the 
periphery of the tool is always equal 
to the diameter of the bore being 
honed. When the bore is “to size.” 
friction between the gage ring and 
the plastic tabs causes the ring to 
rotate with the tabs. Then when the 
tool starts to rotate on the next stroke, 
This 


movement causes a notch in the ring 


the gage ring rotates with it. 


to close a contact in tube circuit, for 
tool collapse and withdrawal. 


Gage ring 


To end the cycle, spools in the hy- 
draulic circuit are shifted by sole- 


Actuation of the solenoids is 
controlled by relays, and the elec- 
tronic circuit is the link between the 
gage ring and the relays. 

When the binding of the honing 
stone holders rotates the gage ring, 
the grid of the tube is 
grounded. This causes the grid to 


noids. 


trigger 


lose its charge, thereby allowing the 
tube to fire. With the flow of elec- 
trons no longer blocked, relay ER is 
energized closing the ER contacts. 
One contact energizes a solenoid that 
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Too! at top of stroke in sizing position 








Nofch fo frip 
cutout 












shifts a spool stopping the expansion 
of the tool. The other contact 
grounds the cathode of the timer 
tube. The timer tube does not fire 
immediately. There is a preadjusted 
delay governed by a “charge” stored 
on the 1 mfd. condenser. The con- 
denser loses its charge through the 5 
Then the grid of 
the timer tube no longer blocks the 


megohm resistor. 


flow of electrons and the tube fires. 
Relay TD is picked up; this energizes 
a solenoid that shifts a spool causing 


the collapse and withdrawal of the 
tool from the bore. 





1947 


Plastic 





Joo! (top of stroke) 


Switch closed 
by notch in 
gage ring 


Grid of tube 


The length of delay in the firing of 
the timer tube, the runout period, is 
controlled by the magnitude of poten- 
tial on the condenser. This charge 
is governed by a variable 25 kilohm 
potentiometer. i 

Automatic rotary indexing fixtures 
and electronic bore sizing makes it 
possible to hone progressively. The 
abrasive is varied to suit the condi- 
tion of the bore at each spindle, and 
to produce the finish desired. Cost 
savings are realized through the re- 
duction in scrap and because inspec- 
tion for bore accuracy is not required. 





Buffalo Forge Company, Booth No. 616 


Motor 
contro/ 
switch 


Hand 
contro/ 
lever 


| NL 


A 
y 


Intermediate 
drive gear 


hd Oil 


pump 


Intermediate 
drive pinion 


Welded Steel Frame Saves Space 


SLOT PUNCHING and shearing opera- 
tions on locomotive spring leaves and 
tender leaves can be performed on the 
Buffalo Forge Welded Steel Shear. 
The tool grouping permits a variety 
of shearing and slotting operations to 
be performed with a single machine 
setup. facilitates tool 
changes for different types of slot- 


The design 
ting operations. 
Stock is fed into the tools from the 


front of the machine. The slugs from 
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the hot spring punchings are confined 
within the frame of the machine, be- 
ing caught in a steel scrap box re- 
cessed in the steel base. The machine 
is mounted on a welded steel base that 
distributes the load on the floor, thus 
making an expensive machine founda- 
tion unnecessary. All gear trains are 
inclosed with expanded metal mesh 
guards for protection of the operator. 
The plunger is tripped by foot or 
manual lever controls that engage the 


clutch. The clutch is arranged to 
make one stroke and disengage at the 
top of the stroke. 

A power driven oil pump, actuated 
by means of a chain drive from the 
intermediate drive shaft, supplies oil 
for the lubrication of the eccentric 
bearing, plunger connection, 
main gear, intermediate bearings, 
plunger guides, gibs and clutch. 
Double row spherical roller bearings 
are used to support the drive shaft. 


ram 
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px og 


$pire/ gears .. 


. Hold aowr ETE | ! 


All steel welded frame is the in- 
closed type, which differs from the 
design of the conventional C-type 


_ Shearing die 


punch or shear. Excessive stresses 
in the frame are avoided by using 
this type of design. The tool holders 
are recessed between the front and 
rear frame plates within machined 
surfaces. They are held in place 
with through bolts. 
\ hand operated clamping device 
is provided for the shearing opera- 
tion. The clamp is operated by a 
handle carrying a spiral pinion that 
drives through two spiral gears con- | 
trolling the vertical movement of the LU LU ud: Spring ‘suppert plate 


4e 
lead screws that fasten to top clamp. 


Drive consists of an electric moto 
lectric motor that drives the flywheel by means of 
V-belts. Grooves for the V-belts are 


Sliding pin . : 
machined on the rim of the flywheel. 


Verfica/ E The motor platform at the top of the 
mofor ^ F machine frame is adjusted vertically 
PUREE | to take up slack in the belts. 
Main and intermediate gears are 
made of S.A.E. No. 1045 steel cast- 
V-belt T | ings. The pinions are forged alloy 
drive = j ' , , steel, heat-treated. The main drive 
E D gear is mounted on an individual 
Main bearing. which is welded to the rear 
drive h S E Ld frame of the machine. The gear. 
pinion ——7 i which is mounted on the outside of 
the bearings. rides on a bronze bush- 
ing. The eccentric shaft runs through 
a bronze bushing inside the bearing. 
The clutch is engaged by means of 
a heavy spring and disengaged by 
the rotation of a cam. It is mounted 
on the eccentric shaft and slides on 
three inserted keys. Both clutch and 
gear jaws are faced with replaceable 
hardened tool steel inserts. 
Main gear and clutch are equipped 
with an anti-backlash mechanism. 
This mechanism consists of a hard- 
ened tool steel pin that slides within 
a bronze bushing in the gear hub. 
The pin is flattened on one side and 
interlocks with one of three hard 
ened tool steel inserts on the clutch. 
This arrangement locks the eccentric 
shaft and the gear together, thus 
avoiding the tendency of the gear to 
run away when shearing hard stock. 
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National Broach & Machine Company, Booth No. 607 


Roto Shaver Has Automatic Cycle 





The lamination diameter on elec- 


Cha ear box tric motor rotors can be finished 
for cotter apeaa 















from the rough size in one operation 
by the Red Ring Model SSF Roto 
Shaver. 

The machine consists of a fine pitch 
cylindrical milling cutter that is set 
at a crossed axis to the work. The 
cutter is rotated at high speed while 
the work is diagonally traversed 
across the cutter. A smooth finish is 
produced on the rotors without clos- 
ing or burring of the laminations. 

Machining time is reduced by an 
automatic cycle of operations that 
y include chucking the part, machining 
pe be: and de-chucking the part. After the 
Mir AMD work is placed on the approximate 
feed gear locator, the cvcle start button is 


Change gear box 
for work head 





Cutter head 











TN pressed and the work is clamped. 
Knee The table makes a single pass under 
adjustment the work and the work is unclamped 


at the end of the stroke. In the next 
cycle of operation the table feeds in 
the opposite direction. 

Table travel and adjustments for 
cutter head, tailstocks and vertical 
knee are sufficient to accept rotors of 
varying lengths and diameters. 







ur Change gears Change gears ~ 
st 9» r - Motor 





Splined drive shaft 


`- Cutter 
Work Drive Head Cutter Drive 














Separate motors are provided for change gears. Motor is mounted under the cutter speed gears is provided by 


both the work and cutter drives. The table and travels with it during cut. a cover on the top of the machine. 









motor drive for the work spindle in- The motor for the cutter drive isin- A hinged step is built into the ma- 
cludes a V-belt, spur change gears closed in the head of the machine. chine to facilitate changing the speed 
and a worm driven splined shaft. A A gear train consisting of worm, spur gears. The cutter head can be ad- 


cover on the back of the work speed and bevel gears connects the motor justed to various angles by swinging 
gear box gives accessibility to the and cutter shafts. Accessibility for the head around the bevel drive gears. 
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Jab/e 
traverse 
screw -- 


Work fable 


Beve/ gears 





angular 
adjustment ef" | jes Ẹran 
vernier----7 


Work table can be 
selected traverse angle and locked to 
the table slide. Vertical ad- 
justment for depth of cut is provided 
The work 


table drive is obtained by a separate 


adjusted to a 
work 


by a knee elevating screw. 





-Length of 
Stroke doas 


Mofor reversing 
switch lever 


"Spur change gears 
Table drive motor 


---Worm gear 


` Knee elevating 
Screw for depth 
of cuf 





molor through a gear train that in- 
cludes change gears. Accessibility 
for the table feed change gears is pro- 
vided by a hinged cover on the side 
of the machine. 


The length of feed is controlled by 


Clearance -= la 





Knee 
-- Work table s/ide 


4-7 Work table 


roke - 


Cut > + Clearance 


e. 
Cuffer face 


Traverse angle, y 


— Lt, 


Cros 


Work c 
rk foce wisps 
? 


adjustable table stops that operate a 
motor reversing switch for changing 
the direction of feed. Safety stops 
are provided for shutting off the mo- 
tor if the table the feed 
stops and starts to overtravel screw. 


overruns 


Work holdina heads 


| 


| At 
pn j 
4? C ^ 


PUn m nmm nm nnnm 








Work holding heads are operated 
by an air cylinder through a rack 
and pinion drive. Two pinions be- 
tween the racks in one head permit 
the piston in the air cylinder to move 
in one direction while the heads move 
in opposite direction, thus clamping 
or releasing the work. 

Controls for the air cylinder in- 
clude a solenoid valve in the table 
feed circuit, auto- 
matically controlled to close the heads 
at the beginning of the machine cycle 


motor which is 


and open them at the end of the 
cycle. 

The spindle in the left hand head is 
motor driven. The spindle in the 
right hand head rotates in bearings 
and acts as a live center. Lubrication 
for the dovetail ways on which the 
heads slide is provided by covered 
oil fittings in the 
Spindle lubrication is provided by 


head castings. 


grease fittings threaded into castings. 
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Cutter head vernier 
adjustment 
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lable traverse 
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Greenlee Bros. & Company, Booth No. 53 


Combination Cam and Screw Mechanism 


A "RELIEVED TYPE" lead screw threading spindle utilizes a combination cam 
and lead screw operated mechanism in either the 3d, 4th or 5th positions of 
Greenlee's 6-spindle machine for a quicker threading cycle in the production 
of work requiring threads with extremely accurate lead. The new lead screw 
arrangement is incorporated in machines for 1, 12, and 2 in. bar stock, and 
can be applied to previous machines for nominal cost. To change a lead 
screw equipped machine to cut threads of different leads, it is only necessary 
to slip in a new lead screw and nut having threads that correspond with 
threads to be produced on the work-piece. Thus, any type of Class 1, 2, or 3 
threads can be produced on a production basis with uniform results. The 
lead screw arrangement can be quickly changed also to handle conventional 
cam feed threading operations without changing the machine's construction. 
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Gear driving lead 
screw nuf 


Removeable /ead screw 
nut rotated at work 
spindle speed 


Removeable lead 


screw 


Driving prong on 
ead screw- -— 


The basic lead screw components 
are a threading spindle unit, a remov- 
able 1l in. o.d. lead screw and bronze 
nut, safety shear keys, a bearing sup- 
port. A yoke is used to operate self- 
opening die heads. 

A relieved section on the threading 
spindle drive shaft directly ahead of 
the removable lead screw, permits the 
standard cam-operated lever to effect 
a quick approaching stroke and a 
rapid return thus reducing production 
time. When threading a shoulder. or 
tapping a deep hole at some distance 


Rernovable 
lead screw, 
nut 


Cover 


Rernovable 
Jead screw 


Driving 
gear 
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Threading in 
right hand threads 


, 
Adjustable clutch tripping 
and shitting mechanism 


from the end of the work-piece, the 
quick approach stroke saves addi- 
tional time. 

At the end of the quick approach 
stroke, the lead screw on the rear 
end of the spindle threads itself into 
a bronze lead screw nut. This con- 
trols the threading-in and also the 
threading-out action of a tap or die 
head, 
thread. 

At the end of the feed or thread- 
ing-in stroke, the shifting of a duplex 
clutch 


insuring a clear, precision 


changes the speed of the 


threading spindle. This causes the 
lead screw to thread itself out with- 
drawing the tool from the cut threads 
of the work-piece. The standard cam- 
operated feed lever then quickly re- 
turns the threading spindle to starting 
position. The lead screw and nut are 
only during the actual 
and threading-out op- 


engaged 
threading-in 
eration. 
Standard cams effect the quick ap- 
proach and rapid return strokes; 
standard drive the constant 
speed gear that houses the lead nut. 


gears 


Thrust ball 
bearing 
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Spring 


Third spindle 


rn 


SEa 


Bronze shifting collar 


Cam operated lever 
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Work holding heads are operated 

by an air cylinder through a rack 

and pinion drive. Two pinions be- " st 
i . d Cutter head vernier 

tween the racks in one head permit - A adjustment 

the piston in the air cylinder to move i 

in one direction while the heads move 

in opposite direction, thus clamping 

or releasing the work. 

Controls for the air cylinder in- 
clude a solenoid valve in the table 
feed motor circuit, which is auto- 
matically controlled to close the heads 
at the beginning of the machine cycle 
ind open them at the end of the 
cycle. 

The spindle in the left hand head is 
motor driven. The spindle in the 
right hand head rotates in bearings 
and acts as a live center. Lubrication 
lor the dovetail ways on which the 
heads slide is provided by covered 
il fittings in the head castings. 
Spindle lubrication is provided by 
rease fittings threaded into castings. 
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Cochrane-Bly Company, Booth No. 243 





Hydraulic Motor Feed 





Variable speed unit and double range silent chain 
drive give wide selection of blade speeds. Needle 
valves in the automatically controlled hydraulic sys- 


tem permit carriage and stock feed adjustment. 








Bar stock of different materials, 
lengths and shapes with diameters " 
to 2 in. can be cut off on the No. 22 
\utomatic Metal Sawing Machine. 
his flexibility of operation is made 







Oi! filler plug 

















dtd ains Stock feed i 

possible by providing controls for Hydraulic motor Vise - Guard for blade 
selecting blade speed and feed, bar \ \ « 

stock feed and vise opening. An auto- Stock feed A 

























matically controlled hydraulic and carriage | N V 
electrical system is used to recipro- | Roller -Coolant line 
cate the saw carriage, operate the vise Roller chain corveyor 
and advance the bar stock. fòr stock 1 Adjustable stop 
: reed 
Motor. pump and variable speed p 


unit are inclosed in the welded frame 
of the machine. A separate coolant 


m ^ : A 31 ee re or 
oi Í cutoff stock 
e f ^ 
| ' Ag Em 
pump. motor and tank are at the rear Trip qanm A = 


. = 
of the machine. A chip drawer is a Chip drawer 








eggs i : Vise adjustment 
built into the frame of the machine. 7 


Cutoff stock travels down a feed chute 






Switch for 
automatic 
operation 


À Blade 
into the stock pans. All operating speed 


controls and feed rate adjustments control 








Motor start 
switch 





are conveniently mounted at the 
front of the machine. The automatic 
sequence control and coolant pump 










Blade 
feed 
adjust 
ment 


overload protection box are placed 
at the rear of the machine to facilitate 
maintenance without interfering with 
machine operation. 









Ihe motor drives the saw spindle 
through a variable speed unit and 
double range silent chain drive. A 


lever at the front of the machine oper- 







ates the variable speed unit. Accessi- 
bility to the chain drive is provided 
by a hinged cover at the side of the 


machine. Saw carriage reciprocates 






in vee ways. Taper gibs permit wear 


adjustment. Lubrication for the ways 





T provided bv filler cup al the rear. 
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Hydraulic circuit contains a hy- 
draulic pump, two hydraulic cylin- 
ders for operating the vise and car- 
riage. and a hydraulic motor for the 
stock feed. 


the saw carriage and its operating 


A rack and sector connect 
cylinder. ‘Two manually adjustable 
graduated needle valves in the circuit 
allow for selection of feed rates for 
the saw carriage and stock pusher 
mechanism. Timing of the stock feed, 
vise opening and closing, and carriage 
reciprocation is obtained by moving 
an adjustable stop and a cam to suit 
the particular size of stock. These 
operate the snap action switches con- 
trolling the carriage movement and 
the mechanically operated valve that 
controls the stock feed and vise opera- 
tion. The vise opening is manually 
adjustable through a crank operated 
feed screw arrangement. 

Stock 
roller chain that is driven by a sprock- 


carriage is advanced by a 
et on the shaft of a hydraulic motor. 
The travel of the carriage is con- 
trolled by stops on the stock track 
that disengage the carriage from the 
chain. The stock carriage is manu- 
ally returned to the starting position 
where it automatically engages the 
Adjustable 
clutch connects the sprocket for the 


roller chain. friction 
roller chain drive and the hvdraulic 
motor. This clutch can be adjusted 


to prevent bowing of thin stock. 


(Continued on next page) 
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Hydraulic Motor Feed (continued) 
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Top view 
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Thermal heater 
overload protechon 
box for coolant pump 
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Saw spindle is driven by the silent 
chain sprocket shaft through a pair 
The saw spindle is 
supported by a roller bearing and 
double row ball bearing spaced a 
short distance apart on each side of 
the gear in the middle of the shaft. 
This type of support reduces shaft 
deflection. A roller bearing and single 
row ball bearing support the sprocket 
drive shaft. All gears and bearings 
operate in a bath of oil. The oil level 
indicator and filler cup are at the rear 
and top of the carriage, permitting 
lubrication without obstructing the 
operating area of the cutoff machine. 


of spur gears. 


Maximum safety for the operator is 
provided by a guard that incloses the 
A hinged cover 
in the side of the guard facilitates re- 
moval of the blade. 
connects to the top of the guard thus 
confining the coolant within the work- 
ing area of the machine. The coolant 


12 in. dia. saw blade. 


'The coolant line 


and saw chips are carried into the 
screened chip drawer from which the 
flow of the coolant is directed to the 
coolant tank. The chute for the cut 
off stock is also of mesh construction 
to prevent the coolant on finished 
pieces from being transferred to the 
stock pans. The rigid jaw ot the vise 
opposes the cutting load. Vise tends 
to be self clamping for cutoff accuracy 
on parts requiring close tolerances. 


Electrical circuit contains two man- 
ually operated switches and a hy- 
draulic solenoid valve. When the 
motor switch is pressed, the pump 
supplies oil to the stock feed hydraulic 
motor and to the vise. The vise is 
opened and the stock is fed through. 
Carriage reciprocation is started by 
closing the switch in the secondary 
circuit that controls automatic opera- 
tion. Adjustable and fixed stops on the 
carriage operate limit switches that 
control the length of stroke. Over- 
load protection for the coolant motor 
is provided by a thermal heater con- 
trol wired in the electrical circuit. 
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The American Tool Works Company, Booth No. 57 


Self-Locking Spindle Bearing Adjustment 


PRODUCT 


AMERICAN 


> 
eld ede) M. 


ENGINEERING 


" 


SEPTEMBER, 


Short stub shafts, mounted on anti-friction bearings. are used in the head- 
stock of the American Pacemaker lathe to insure the shaft bearings being 
close to the gears. thus minimizing deflections of the shafts when under load. 
Shafts are heat-treated alloy steel. multiple splined and finished ground, 

Spindle is a hammered forging made from high tensile alloy steel. Spindle 
is mounted in Timken zero precision taper roller bearings at the front and 
‘enter. and floats in a ball bearing at the rear. Front and center bearings are 
opposed to absorb spindle thrusts in either direction, thus avoiding the use 
of thrust washers at the rear bearing. Rigid support provided by center bear- 
ing insures minimum spindle deflection, thus maintaining pitch line contact 
of driving gears that result in long life of gears and bearings. 


(Continued on next page) 
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Self-Locking Spindle 
Bearing Adjustment 
(continued) 


Front and center taper roller bear- 
ings on spindle are adjustable axially 
from outside the head. The adjust- 
ing shaft actuates a worm and worm 
wheel to turn a threaded adjusting 
at the intermediate support in 
to form a self- 
One turn of the 
adjusting 


collar, 
the headstock frame, 
locking 
adjusting shaft moves the 
collar 0.001 in. 


adjustment. 


axially. 
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and brake unit. 


mounted on anti-friction bearings. is 


Starting clutch 


contained in a flanged casting that 
is bolted and dowelled to the head to 
provide an outboard bearing for the 


shaft. This shaft car- 
ries a hardened plate multiple disk 
clutch and also a brake of the same 


initial driving 
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N 
Wardened plate 
multiple disk clutch 





type. The entire unit is automatically 
lubricated with filtered oil. 

Clutch is composed of saw-blade 
Each alternate plate is 
die-formed to cause it to spring away 
flat plate when the 


steel plates. 


from its mating 


engagement pressure is released. 


lhis action frees adjacent plates of 


‘ i 
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contact and overcomes any tendency 
for the plates to drag and heat and 
This 
clearance also permits the oil to flow 
in ample volume between the plates 


thus cause spindle creepage. 


away heat that might be 
Driving clutch is ad- 
at outside of head. 


and carry 
developed. 
justed by a nut 
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The Sheffield Corporation, Booth No. 202 


Vertical Screen Reduces Operator Fatigue 


ACCURATE, intricate profiles can be 
ground on hardened steel and tung- 
sten carbide parts from magnified 
layout drawings by the Sheffield Pro- 
jection Form Grinder. 
for 

drawings from parts with unknown 
profiles or for checking parts with 


It can also be 


used reversely making layout 


lavout drawings. 

A view of the work and grinding 
wheel is amplified and projected on 
a vertical screen. enabling the opera- 
lor to sit before the screen and op- 
erate the grinding wheel travel con- 
trols. The optical system uses either 
contour or opaque projection with 
high intensity air cooled surface il- 
lumination. Magnifications of 25 to 
| or 50 to 1 can be had. A roof 
prism in the optical system brings 
the view of the wheel and work di- 
rectly in front of the operator and 
shows both of these elements in their 
natural position. Transparent or pro- 
file illumination from a light source 
in the base of the grinder is usually 
ised for circular grinding when the 
work is rotated in a special work 
table fixture. This background light 
also produces a contrasting back- 
grounded for the opaque illumination 
used with flat grinding. 

Sealed slides using precision ball 
earings guide the table supporting 
the motor driven The 
bearings are preloaded to avoid back- 
lash and wobble. 


wheel head. 


The vertical wheel 
spindle slide oscillates vertically or at 
! clearance angle on flat form grind- 
ig work. 

Y manually. operated, sealed hv- 
draulic system permits precise longi- 
tudinal and transverse movements of 
SEPTEMBER, 
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Screen 


Sealed vertical. 
Slide 


Grinding wheel 


Mofor for driving 
spindle 


(3 


Manual. 
hydraulic 
wheel 
traverse 
controls 


Sealed 
ball bearing 
side 


_ light source 


the grinding wheel head in a horizon- 
tal plane when following an intricate 
profile. The controls for this system 
are in front of the operator, permit- 
ting him to remain at his normal 
working position facing the screen 
while maintaining micrometer con- 


1947 


trol of wheel position in two dimen- 
The 


slides on the wheel head mounting 


sions. additional compound 
are manually set for desired angles 
of wheel traverse. These settings per- 
mit surfaces to be ground by operat- 
ing a single slide. 
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Rigidity of support for the 50 hp. 
motor and the grinding head are 
achieved by a new gibbing construc- 
tion. A square gib construction with 
© bearing surfaces is shown in the 
The same construction 
is applied on the bottom of the column 
but in an opposite direction. Because 
of individual adjustment, the over- 
hang wear can be picked up at the 
top. where it is greatest. 


line drawing. 


This design 
maintains alignment better than a 
single gib arrangement. 

For sizing control, a Yankee Pre- 
cision Products electronic sizing rig 
has been adapted. A carbide tip in 
a bracket on a swinging arm contacts 
the work. 


ung, a green ^ 


While the machine is cut- 
L“ light shines. When 
the maximum limit is reached, a blue 
light comes on. and down feed is 
stopped, although the table continues 
to reciprocate. The system is set for 
a 0.001 in. spark-out, and the table 
reciprocates until the spark-out oc- 
curs. A red light "—" flashes as 
the table stops in loading position. 


Hydraulic Counterweighting 












\ 
E : 


L7] 


Plan of column ways showing square gib 
construction at the top. 
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Bridgeport Safety Emery Wheel Company, Booth No. 313 








Hydraulic pressure replaces 3,600 lb. of lead in counter- 
weighting the Model 103 Vertical Surface Grinder. The 
result is a machine lighter by 13 tons and a less costly 
construction, saving on lead, chains, sprockets and the 
machining involved. Other advantages are that the coun- 
terweighting can be done to any desired degree; and that 
pressure is always maintained upward so that the grind- 
ing head can never fall into the work. The sketch indi- 
cates the general arrangement of this 18 ton machine. 
The two counterweighting cylinders are on the column. 
Cutting speeds have been increased by speeding table 
travel to 150 ft. per min. Better wheel wear and finishes 
result from this speed with fine feeds. Greasing of ways, 
column gibs and slides, feed screw, and all internal 
mechanism is by a one-shot. dual manifold system. 





50 hp. motor 
and grinding wheel 








These two rear gibs |] 
bear the overhang weight TÉ, 
. "PANE 
` Pe E i Screws for 
This gib controls A adjusting 
side movement ^w gibbing., 
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“Counter 
weigh ting 
cy/inders 











imilar construction is used in reverse 
-ection at the bottom 
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lwo Cylinders 
perform hydraulic 
counferweighfing 
Hollow spindle for coolant passage 
enables bearing to be pla ed! closer 
fo the wheel because space for 
nozzles is no longer necessary 





Rigidity is improved in the spindle 


redesign by placing the main bear 


ing closer to the wheel. Previously 
ihe coolant was introduced between 
the wheel and main bearing and 
reached the work intermittently 
through holes in the wheel flange. 
Ihe wheel was 21 inches from the 
main bearing to allow space for this 








wrangement. Now a hollow spindle 
is used so that the bearing is placed 
nuch closer to the wheel. thus increas- 





ing steadiness. More coolant reaches 
the work in a steadier flow. Spindle 

Hydraulic 
traverse 


speed is 800 r.p.m. and continuous 
mechanism 


Ss 





automatic spindle lubrication is pro- 


for moviriq 





vided by the separate pump mounted G head up 
This i | or down 


on the head. pump motor is 


wired through a control so that the 





spindle motor cannot run unless the 





spindle oil pump motor is running. 
b Hydraulic 


counter weight 
unit and 
tank in this 


b hand .. compartment 


and power | 
pe x 
Jown feed ~ 
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Keying a heavy flywheel to a shaft 
is not always a durable construction 
for frequent start-stop applications. 
Changes in momentum cause the 
wheel to hammer against the key, 
often distorting the kevwavs or caus- 
ing ductile flow of the kev. 
pact action is severer as the amount 
Shaft 


increase to dangerous 


The im- 


increases, torsion 


of play 
stresses may 
limits. To avoid this possibility, Van 
Norman 
taper sleeve that allows the wheel to 
One side of the 
against a 


mounts the flywheel on a 


creep on the shaft. 
hub 


The taper sleeve forces 


fly wheel abuts bear- 
ing race. 
the wheel against this race. End play 
is taken up by 


that holds a 


tightening the nut 


ball bearing washer 


Shaft stresses are 


against the sleeve. 


Van Norman Company, Booth No. 9 




























































































Taper Sleeve Mounting for Flywheel 







FOR TUNGSTEN CARBIDE CUTTING even 


application of power is essential. 
Van Norman achieves this through 
the inertia of a heavy flvwheel 


the column of the 
reduce shaft stresses. 


inside 
machine. To 


mounted 


the usual key construction is replaced 
bv a taper sleeve mount. The No. 
2 and 3 horizontal milling machines 
feature five anti-friction bearings to 
support the spindle more rigidly; two 
heavy duty. opposed, preloaded taper 
roller bearings at the spindle nose, 
two taper roller bearings at the cen- 
ter support, and a large diamete: 
straight roller bearing at the rear. A 
knee and 
saddle wav add to rigidity. 


new construction longer 
The ar- 
bor supports are of aluminum alloy 


The 135 lb. 


motors has 


for easier handling. 


cast iron. door to the 
been replaced by a 30 Ib. steel stamp- 
One machine has a single lever 
unit built-in 


control panel. The coolant. feed and 


ing. 
control mounted on a 
spindle are handled in any combina- 
tion by the one switch knob control. 





C5 mmm — 


Fx 


| " f 


reduced because peak inertia loads 
are dissipated in creep. The flywheel 
mounting is always rigid, or rigidity 
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can be restored quickly by tightening 
the nut. The design application is 


simple. economical and effective. 
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4 loadmeter is mounted on the side i 

of the column. It is an ammeter in 

series. with the line to the spindle f 

drive motor. and reads in percent of | 

full load. The meter enables the op- 

erator to determine whether or not 

he is making full use of his machine. hh LL ee 
Dull cutters can be detected by not- 

ing load increases, an important ad- 


vantage in good carbide cutting. 


eer ere i es 


Knee way construction has been 

made longer and narrower for more 

rigid support. Narrow guiding re- Af E Mt 
duces the effect of deflections. A f 6------- REY 3 s 
taper gib takes up side play. A flat Z CEU RSS 
gib adjusts to take up vertical play. 

The saddle ways are longer to pro- 

vide 5 in. more supporting length 

for the table. Power is also increased. 


KNEE SADDLE ASSEMBLY 
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TELESCOPIC COVER FOR KNEE POWER FEED 


Telescoping tubes inclose the elevating screw and the vertical feed drive shaft to protect them from chips 
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The Bodine Corporation, Booth No. 633 


Gear Segment Reverses Spindle Rotation 





Design objective has been to create a machine that 
can automatically accomplish from one to eight spindle 
driven operations as desired. Each spindle must be 


adjustable quickly over a large work station area. 


Spindle f unti 


i ~ 
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To reverse tapping spindles on 
their line of automatic, multispindle 
machines, Bodine drives the spindles 
in alternating directions through à 
geared tooth segment actuated by an 
adjustable crank. Clutches or con- 
trols to reverse motor rotation are 
not required. 

The basic arrangement embodies 
up to eight spindles mounted on a 
horseshoe shaped bracket. Each 
spindle performs successive opera- 
tions on the work, which is positioned 
beneath bv an automatic, indexing. 
horizontal dial. Parts are manually 
or automatically fed to the dial and 
ejected. One stroke of the slide car- 
rying the bracket therefore performs 
as many operations as there are spin- 
dles with one tooling set up. Each 
spindle is adjustable for location so 
that adaptability is unusually great. 
The spindles are ball bearing mounted 
and dynamically balanced to enable 
20.000 r.p.m. speeds where necessary. 
lhe dial is rotated to register a station 
with one spindle, then all other spin- 
dles are adjusted to suit the location 
of holes at the respective stations. 
Maximum speed is 45 cycles per min 
on the larger machines and milling. 
drilling, tapping, and screw inserting 
can be performed simultaneously at a 
rate up to 6,000 operations per hour. 

Many components require tapping, 
insertion of a binding screw, spinning 
of the screw and backing up. A com- 
bination tapping and screw inserting 
machine can be provided, operating 
up to 60 strokes per minute. 

The screw inserting mechanism 
consists of a hopper to deliver the 
screws on rails to a transfer mechan 
ism, thence to feed fingers located 
under a screw driving spindle. When 
the screw requires staking, an in 
verted spindle spins over the end of 
the screw at the next station on the 
dial. This is usually followed by à 
hacking up spindle, thus positioning 
the screw to receive the wiring. 
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Orive gear~___ 


Drive shaft 


Spindle drive gear 


/ndlex ratchet paw/ swive/ 


/nodlex ratchet 
paw! stud x. 


‘ 


/nolex ratchet ~~. 


pawl = ama.n- 


Index ratchet 
paw/ lever -- 


Index return spring-.-- 


Dial stud-- 


Locking pin- 
Index ratchet 


Index connecting 


rod spring 


The basic design of the machine 
comprises a main cam shaft driven 
by a worm and worm gear unit, in 
turn driven by the main drive motor. 
All subsequent motions and move- 
ments for operating the basic ma- 
chine are derived from the cam shaft. 
Advance and reverse motion of the 
tapping spindles is obtained from the 
crank action transmitted to the seg- 
ment from the cam shaft thru the 
crank body, crank stud and segment 
roller. The oscillating movement of 
the segment causes the drive shaft to 
revolve, first in advance and then in 
reverse directions. Reverse has ap- 
proximately double the 
speed, thereby saving time in back- 
ing out the tapping spindles. This 
motion is transmitted from the drive 
shaft to the tapping spindles through 
a positive gear train, to avoid any 
tendency to distort the threads. Fric- 
tion drive is not employed. 

(he depth of a tapped hole is con- 
trolled by the number of turns that 
the tapping spindle is allowed to 


advance 
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view X 


connecting 
rod 
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AT“A” SiR 
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hs Ad jus ting rod 


make. To increase or decrease the 
number of turns on the tapping spin- 
dle it is to adjust the 


stroke, or oscillating movement, of 


necessary 
the segment. It is possible to make 
further changes by changing the size 
of the spindle drive gear. The recip- 
rocating movement of the spindle 
slide is governed by the slide cam. 
This unit usually consists of upper 
Each is cut into 
facilitate 


and lower cams. 


sections to removal from 
the machine. 

The function of the indexing and 
locking mechanism is to index the 
dial in a counterclockwise direction. 
one station at a time, and lock it in 
place so that the required operation 
may be performed. 

The movement is obtained from an 
indexing cam fastened to the cam 
shaft. Cam movement is transmitted 
to the indexing voke by the roller 
anchored to the voke. On the index 
connecting rod is the index ratchet 
pawl. The ratchet paw! lever imparts 


the necessary movement for engag- 
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Safety switch 


„Segment roller 


f — Crank adjusting 
screw 


--Crank body 


~~~ Cam shaft 


^7 Upper cam 


=> Slide cam roller 


.-— Indexing yoke 
-—/ndex cam roller 


------ Indexing carm 


---- Locking cam 


~—Locking pin spring 


“Cam shaft 


ing, indexing, and disengaging the 
ratchet. The ratchet is fastened to 
the dial stud and transmits the move- 
ment to the dial, or work table. The 
ratchet pawl swivel is not locked posi- 
tively on the indexing rod but is held 
in place by spring pressure from the 
index connecting rod spring. 

The spring pressure is adjusted 
through nuts on the indexing rod, so 
that it is just sufficient to overcome 
the force required to index the dial. 
In case the dial should jam the con- 
necting rod spring will be compressed 
by the positive movement of the in- 
dexing rod, and the adjusting rod will 
be carried forward to trip the safety 
switch. The index return spring ex- 
erts a pull on the ratchet pawl lever to 
carry the indexing mechanism to its 
The locking pin 
is operated by a locking cam fastened 
to the cam shaft and the locking pin 
spring. It holds the dial in place 
until the operation is completed and 
the tools are lifted high enough to 


starting position. 


clear the work in place on the dial. 
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Barber-Colman Company, 
Booth No. 523 - 


Bulls eye 2 hp. 
wheel motor 


Flexible 
oil proof 
conduit 


Typical 
unit 
assembly 


Lead 
angle 
setting 


lead 
angle 
vernier 


| Table 
E speed 
adjustment 
Sine SN aa 
bar S Storage 
clamp 
Hinged 
cover 
Integrated design provides unitized 4 n 
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construction, easy operation, simpli- 
fied maintenance and exceptional ac- 
curacy in Barber-Colman’s newly de- 
signed automatic No. 6-5 hob sharp- 
ening machine. Integrated illumina- 
tion and visual signals, one shot lub- 
rication, precision sine bar assembly 
and simplified hydraulic table drive 


(uua toe de ot aes 


are among the design features. 











Angled 
rrowrnting plate 
sheds coulant 









Much of the accuraey of the ma- 


chine is the result of the design of 


the sine bar assembly. sine bar fol- 
lower assembly. backlash eliminator. 
and indexing and = feeding mech- 
anisms. As shown. the sine bar for 
controlling the accuracy of the lead 
is carried in an anti-fraction bearine 


mounted trunion. Precision clamp- 


ing of the sine bar insures duplicate 


settings better than Class Æ sharpen- 
ng tolerances. The clamping seg- 
nent supports the sine bar bevond 


il 


he trunion mounting, which prac- 


tically avoids overhang in the sine 


bar. The clamp bolt does not affect 


the sine bar setting. because. of the 


hort chordal guide on a large radius. 


(Continued on next page) 


The mechanisms and elements of 
the machine are designed in unit as- 
semblies. In addition, the machine 
has been engineered especially for 
easy operation and maintenance. 
For example, built-in illumination in- 
cludes: (1) Reflector. built into 
swinging door on wheel guard with 
two bulbs for lighting work area; (2) 
light for silhouetting diamond setting 
bar: and (3) red bull's eve on top of 
machine which glows when electric 
power is on. From the operating 
standpoint controls are handy, front 
table guard hinged at bottom for easy 
loading, interlocking is positive, dials 
are large and have verniers where 
needed, and rigid clamping is pro- 
vided for all settings. 

Servicing and maintenance features 
designed into the machine include: 
(1) One shot lubrication for grind- 
ing and indexing heads; (2) all elec- 
trical and hydraulic lines can be serv- 
iced through convenient openings 
and raceways without removing ma- 
chine elements; (3) entire electrical 
system in accordance with Machine 
Tool Builders’ electrification stand- 
ards; (4) telescoping guards or boots 
protect mechanisms on dresser bar, 
index actuator, vertical ways; while 
wipers are used on tail center quill 
and bracket and over the vertical 
ways; (5) three compartment cool- 
ant tank in base with baffled “scum 
traps” between them; and (6) com- 
bination foundation pockets provide 
for hold down bolts. leveling screws, 
and crane sling hook. 































































































Machine Performance 
(continued) 


Torque spring 
for split gear 
PR 


"Lead ond fesg 


crew 


-— Rotating spline 
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mechanism 












Full advantage of the weight of the 
follower assembly is obtained by hav- 
ing the solidly mounted guide roller 
contact the sine bar on the top side. 
[he compensating rollers, which hug 
the bottom surface of the sine bar. 
allow for free adjustment of either 
positive or negative helical settings. 
In the follower assembly, a hardened 
and ground actuating screw performs 
two functions: (1) A feed screw being 
driven by a sliding spline connection 
from the feed actuating mechanism: 
and (2) a timing drive for moving 
the spindle by a rack motion. Back. 
lash between the actuating screw and 
the spindle is eliminated by two split 
gears with a heavy torsional spring 
nested between each pair. 




















Ball bei Iring 


“Hardened 
worm acts 
also as rack 
for movi ng 
spindle — 



























































A simplified hydraulic circuit for 
the table gives adjustable speed of 
9 to 20 cycles per minute and adjust. 
able stroke of 3 to 8 in. The index 
mechanism uses a torque motor, with 
eddy current control limiting the 
spindle speed, to index the work. The 
index blade is lifted out of the slot 
mechanically, which energizes the in- 
dex motor. An electrical interlock 
insures that the index blade fully en- 
ters the next index slot before the 
table starts its subsequent stroke 
cycle. Involute splines connect all 
important shafts and gears, and anti- 
friction bearings are used wherever 
practicable on the machine. 





Potter and Johnston Machine Company, Booth No. 43 


Rapid Electro-Pneumatic Speed Control 


Docs ON A ROTATING DRUM actuate levers that trip solenoid switches to 
adjust speeds and feeds on the 3U Speed-Flex Automatic Turret Lathe. The 
levers have extensions for hand operation as desired. Four automatic 
changes of spindle speed are obtained with each set of hand pick-off gears. 
Three automatic changes of feed are also secured with each set of gears. 
The multiple disk clutches are pneumatically engaged so that mechanical 
linkage failures are not possible. The change from rapid traverse to reverse 
feed, or vice versa, is accomplished in one-fifth second. This small-size 
turret lathe. occupying 16 sq. ft. floor space, has been developed for 
machining up to 6 in. dia. castings and forgings. It weighs 5,000 lb., as 
compared to 8,000 Ib. for the smallest machine of its type previously built 
by the company. Spindle speeds range from 73 to 1,445 r.p.m., but dual 
speed ranges of 36 to 711 r.p.m. and 73 to 1.445 r.p.m. can be provided if 
desired. 
901 in.; the chuck is 8 in. in diameter. 
The cross-slide has a travel of 25 in. each way; the turret-slide has a travel 
range of 6 in. Turret-slide and cross-slide feeds range from 0.0023 to 
0.0684 in. or from 0.0042 to 0.125 in. per spindle revolution. 

Adjustment of the spindle in the headstock provides for a variation of the 
minimum distance between the spindic nose and the various turret faces. 


Lathe swing over the cross-slide is 


(Continued on next page) 


Propuct ENGINEERING — SEPTEMBER, 1947 139 








Switches fo actuate 


Nn anar vales 














_ell switches 
operated by 
adjustable dogs 


II levers actuated 

by dogs TO close 

switches 
/ 


Drum arive | 
‘shaft gearea 
Drum that carries Hand levers fo to feed 


Gd,;usftabíes dogs ALES switches K - "muni: + E drive Shaft 


d 4 










Adjustable 


"Dog drum 





The multiple disk clutches are engaged and dis- 
engaged automatically by a dog on the control drum. 
As the dog makes contact with a switch member, the 
magnet of a solenoid valve is energized, opening the 
valve, which admits air under pressure to the proper 
cylinder. The clutch selected is thus engaged and 
disengaged as required. This mechanism is simple, 





yet provides rapid changes in feeds and speeds. Close, for a travel of } in. and return to rapid traverse in two 
accurate setting of the dogs makes it possible to reduce the seconds, when using top speed and a feed of 0.010 in. The 
non-cutting portion of the machine cycle to a minimum. air cylinders for operating the speed and feed clutches are 
The turret-slide can drop from rapid traverse into feed of iron-copper alloy, honed to an accuracy of 0.002 inch. 
























Idle movement time for the turret-slide and cross-slides proper moves on the hardened and ground steel inserts. 
for a complete cycle of the machine is only twenty-four The turret-slide is actuated by a face cam. and is pro- 
seconds. The cross slides of the machine act either vided with a cam-actuated plunger for operation of verti- 
independently or simultaneously with selected turret faces. cal and horizontal slide tools mounted on turret faces. 
They can operate with all six turret faces. The turret is 

automatically clamped in position after indexing. the | utch positions selected by respective 

indexing operation being performed by a Geneva motion ee M 
mechanism. Accurate alignment of the turret with the 
spindle is accomplished bv a combination locking and 
































binding wedge. Hardened and ground steel wavs for the 
turret slide are mounted on the bed. The turret-slide 
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De Vlieg Machine Company, Booth No. 527 


Centralized Electrical Controls 


Spindle head lock 






Main control 
unit 





i Bar feed hand whee/ 
ELEC TRIC AUTOMATIC CONTROLS on 


the Model 3-B Jigmil facilitate the 
manufacture of precision tooling 
without requiring a highly skilled op- 
erator. Milling and boring opera- Saddle lock 
tions can be performed on basic tool- 


Spinalle 







































ing such as jigs, fixtures and multiple 
heads. The machine can be adapted 
to small quantity production work by 















Bar 
adjustment 
scale 


using end measure gages for correct 
hole spacing in both vertical and 
horizontal positions. 

Column and bed castings are joined 
by vertical surfaces of large area and 
are screwed and doweled together. A 


combination of flat and vee ways are 






used to guide the boring head and 
platen. Backlash eliminators are pro- 









Speed and feed 
change gear 
levers 





vided for all lead screw drives. 







Table automatic 


The nitralloy spindle bar slides in 
] positioning unit 


nitralloy liners in the main spindle. 
MI gears are alloy steel and have 
shaved tooth profiles. Anti-friction traverse motor is mounted on a sub for accessibility to both motors. 
bearings support the hardened steel plate on a hinged door at the rear of Vertical ways and lead screws are lub- 
spline shafts, the machine permitting the motor to ricated by a spindle head pump. A 

eed and rapid traverse motors are be loosened to remove the drive one shot lubricator provides lubrica- 
inclosed in the cast base. The rapid chain so that the door can be opened tion for horizontal ways and screws. 









Centralized electrical controls are used to 
operate the machine. The table has longitudinal 
and cross feeds. A push button operated rapid 
power traverse unlocks, retracts, returns and locks 
the table in the selected position. Vertical feed 
and bar feed are similarly controlled. An emer- 
gency button can be operated to stop any machine 
function instantaneously. End measure gages are 
used for automatic positioning. A single push but- 
ton operation causes the slide to move in rapid 
traverse to an approach location and then complete 
its positioning within 0.0001 in. of the position 
determined by the end measure gage. At the posi- 
tion of final location the tension in the lead screw 
is released and controlled pressure locks secure the 
head to the slides. 





Propucr ENGINEERING — SEPTEMBER, 1947 141 


The Cincinnati Milling Machine Company, Booth No. 306 


Duplicates Contour Of Master Template 


CONVEX OR CONCAVE RADII, angular faces and combina- 
tions of these forms can be produced by the contour cutter 
harpening machine made by The Cincinnati Milling 
Machine Company. Tracing action of the machine in fol- 
lowing the master template is hand controlled. Wheel-head 


|4 


unit is carried on anti-friction slide bearings that provide 
“free” longitudinal, transverse, and swivel movements fo! 
tracing the contour of the master template. The anti 
friction slides are provided with adjustable spring-loaded 
top dogs that prevent sharp bumps at ends of travel. 
SEPTEMBER, 1947 
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Master template is clamped in a 
holder on base of the machine. Dust 
guards for connection to suction 
exhaust system keep grit and chips 
irom settling on the contour template. 


Pir .] » m 


Base of the wheelhead carries a follower pin, which is 
held in contact with the template as the grinding wheel is 
guided along the tooth being sharpened. The follower pin 
is located on the axis of rotation of the wheelhead swivel 
base. The grinding wheel is trued to a matching radius 
that is directly above, and in line with, the contacting sur- 
face of the follower pin. Thus all movements of the pin 
as it follows the master template are duplicated in the 
cutter by the grinding wheel. Accurate location of the 
cutter tooth in grinding position is normally accomplished 
hy a centering gage, adjustably mounted on workhead. 


A lead generating device that Since lead and rake angle of tooth generating mechanism for rake angle. 
traces the surface of a master lead are interrelated on form cutters, an The flat cam is carried in an adjust- 
cam, mounted on the left-hand end of | angularly adjustable flat cam is in- able swivel mount fastened by a 
the workhead spindle, permits the corporated in the machine to provide — bracket to the spindle carrier housing. 
grinding of helical toothed cutters. a means of compensating the lead The lead cam and the flat cam are 
interconnected by a pivoted rocker 
arm, which carries the tracer points, 
carried by a bracket mounted on the 
transverse wheelhead slide. Thus. 
any movement of the wheelhead 
causes the workhead spindle to rotate 
and thereby generates the desired lead 
and rake on the cutter tooth surface. 
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Bryant Chucking Grinder Company, Booth No. 525 


Control For Infinite Cycle Variation 


Idle time is reduced to a minimum through controls that 
enable variation of every part of the cvcle of the Model 
109 automatic internal grinder. Spindle, feed, and 
traverse speeds, as well as timing, are independently 
variable. Thev can be preset for the most efficient cvcle. 
The operator is required only to unload, load and trip the 
starting valve. Operation is automatic through rough- 
grind, true wheel, finish-grind and return to chucking 
position. Crossfeed and work-drive spindles are driven 


by de. motors, which enable variation of feed and speeds, 


144 


and are supplied from built-in rectifiers. Three adjustable 
cams and five rheostats provide flexibility of adjustment 
for the speed and timing of the dc. motor drives. Thi 
Main 
Four throttles enable 
the machine to be set at the best traverse speeds for quick 


wheelslide has mechanical or hydraulic traverse. 
traverse is operated hydraulically. 


approach, rough grinding, wheel truing and finish grind 
ing. Once the machine cycle is set, the control panel doo: 
is locked. 


cycle. Separate on-off controls are exposed for his use. 


The operator then cannot tamper with thi 
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hardened! and 
ground 
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ration of feed by me Y 
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Controls for electric and hydraulic systems are 
shown here schematically. The 220/440 v. a-c 
power line has one line connected to hydraulic 
pump motor, coolant pump motor and electronic 
ac.-de. control. The control has three sections, 
each supplying direct current so that motor 
speeds can be varied individually. The motor 
that drives the crossfeed screw also drives the 
drum with the adjustable cams. The speed of the 
drum can vary for each station of the traverse. 
Grinding time is regulated by cam adjustment. 
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This caliber of dimensional accuracy and sur- 
face finish requires rigidity, fine feeds, and accu- 
rate alignment of wheel head to work head. In 
this grinder cylindrical slides insure fixed and 
precise alignment. The bearings are preloaded. 
They comprise sleeves with rows of ball bearings 
that provide rolling contact and form a sensitive 
yet rigid mounting. This design avoids the 
objectionable feature of conventional slides, in 
which the oil film causes a slight floating that 
results in minute mislignments of the members. 
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With small diameter grinding wheels, the 
problem is to maintain the optimum surface 
speed; about 5,500 ft. per minute. Bryant 
applies a direct drive with a high frequency 
motor of their own design. Wheel spindle speeds 
of 100,000 r.p.m. are common. A 100,000 r.p.m. 
speed requires 1,650 cycle current. This is 
supplied by an alternator driven by a standard 
a-c motor. For lubrication of this high speed 
spindle, Norgen Lubricators inject about 10 
drops per min. of SAE 10 spindle oil into a 
stream of compressed air. The air at a pressure 
of 12-15 lb. per sq. in. maintains the oil in a fog 
that cools and lubricates spindles and bearings. 





Kearney and Trecker Corporation, Booth No. 301 


handwhee! 


Hion SPINDLE SPEEDS and fine feeds on the No. 2 Model € 
\utometric Precision Boring Machine permit the boring 
of holes as small as | 


16 in. diameter. Low speeds and 


coarse feeds are provided for boring larger holes. Base, 
column and guard are cast in one piece. Hinged cover at 
the rear of the machine gives accessibility to the cross 
mounted electric drive motor. A V-belt transmits power 
from the motor to the spindle speed selection mechanism. 
Infinitely variable spindle speeds from 50 to 2,500 r.p.m. 
can be had. Silent V-belts are used in the final drive to 
the spindle. Bearing surface between quill and spindle 
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QUI, 
hemdwhee! 


Saddle clamt 
lever 


P 7ab/le 
handwheel 


head is constant through the 11 in. quill travel. 
is mounted on anti friction bearings with the bottom bear- 
Spindle quill 
travels at rapid traverse in either direction by operating a 
push button control. 
selector is provided. 


Spindle 
ing placed directly behind spindle nose. 


\ lever operated power feed 
A quill feed screw and micrometer 
dial are used for depth boring. Four position stop and 
dial indicators are used for step boring operations on 
repetitive work. Hand wheels control the movement of 
the saddle and table. Visual oil gages are provided for in- 


spection of oil levels in spindle head and base of machine. 
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Backlash in lead screws is taken up washer, which is supported by the fit over mating serrations on the out- 
by an arrangement of two bronze forward face of the rear nut. The side diameter of the adjustable nut. 
nuts. The rear nut is prevented from forward nut is free to turn in its When backlash develops, one screw is 
turning by a set screw. Lateral housing. Set screws for adjusting loosened and the other tightened until 


movement is prevented by a shoulder — backlash are mounted on the front of a proper fit is obtained. When the 
at one end of the nut and a threaded the saddle and table. The adjusting limit of adjustment is reached. the 
nut on the other end. The forward screws bear against notches in a ser- collar is removed from the forward 
nut is .buttressed against a thrust rated collar. Serrations in the collar nut and shifted to a new position. 






















A hardened and ground steel lead 
screw is used to position the table. 
Micrometer dial and counter give 
readings that correct for the advance 
of the 5 pitch lead screw. Dial is 
graduated in increments of 0.001 in. 
and is provided with a vernier for 
readings to 0.001 in. Counter regis- 
ters 0.1 in. for each 3 turn of the 
screw, Screw is protected by shields. 
Backlash adjustment is made by mov- 
ing set screws, Hand lever clamps 
saddle to its guideways. 
















Floating clamps lock the table and Micrometer 
saddle to the hardened steel inverted iini A 
vee ways supporting each member. y 
When the locking lever is turned, Table MEC 
right and left hand threads on the » 

shaft cause sleeves that have bevelled 
edges to engage rollers on the end 
of clamp operating plungers. ‘The 
plungers act on clamps that bear 


Rh. thread 


against a ledge on the under side of 
the inverted ways. Clearance in the 
mechanism allows it to float so that 


each clamp exerts the same force on | 
Clamping 


the ways. Faces of the clamps are pns. 
s lever 


rounded so that the clamping forces 
act in a vertical direction without 
affecting the lateral or longitudinal 
positioning of the table. 
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Deflection under tool thrust is 
minimized in ram casting of Smith & 
Mills shaper by making the top of the 
casting solid, instead of the common 


Ram stiff- 


ness is also increased because cross 


design that includes a slot. 


ribs are not interrupted in center por- 
tion of the Extra 
reduces chatter and assures that fin- 


ished work will be parallel 


ram. stiffness 


Sself-loi king ram carrier overcomes 
and ram 
work at 

Ram 


slippage between carrier 
caused by the tool hitting the 
the beginning of each cut, 
carrier is supported on an oversized 
ram screw, The ram carrier is locked 
in position on the ram screw by two 
bronze nuts held under torque bv a 
When the ram screw 


is turned to position the ram, one nut 


torsion spring. 
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SMITH © MILLS 


n sha ff 
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E NUN D 
E 


Section 
Through Ram a 
Taken between 

3rd and 4th ribs 


\ Bronze nuts and thrust bearings 


clings to the screw until a projection 
on the nut bears against a stop, after 
which the to turn and 
move the ram carrier to a new setting. 
The torque of the spring automatic- 


screw is free 


Propuct 


ally turns the nuts to close any back- 
lash between the nut thrust bearings 
and the carrier on both the forward 
and return strokes, thus locking the 
carrier more tightly to the ram. 
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Tilting table 


adjusting 
J g 


Plungers 


table 
adjusting 
shatt-- ~ 


Heliocentric reduction unit, hav- 
ing a reduction ratio of 72 to 1, built 
into end of trunnion revolves uni- 
versal table on shaper, thus the ad- 
justing shaft is always in a fixed posi- 
tion. 


Trunnion has 24 slots milled ra- 
Each slot contains 


dially in its end. 


All 


Cincinnati Lathe & Tool 
Booth No. 522 


CONTOUR OF MASTER TEMPLATE is 
accurately duplicated by a standard 
engine lathe to which has been at- 
tached a hydraulic tracer mechanism. 
Light contact pressure of the tracer 
finger permits the use of wood, plas- 
tic or other easily constructed master 
profile shapes. Since the template 
does not rotate, it can be a turned 
work piece or made in the form of a 
cross-section from flat stock. 

The tracing attachment synchro- 
nizes the in and out movements of the 
cross slide with the longitudinal move- 
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Revolving N 


Cams” 


SEPTEMBER, 


two hardened and ground plungers. 
These plungers are pushed out and 
retracted by two cams, each having a 
throw of 180 deg.. in the center of the 
trunnion on the input shaft. Two in- 
ternal racks are fastened to the grad- 
uate flange of the revolving table. 
When a plunger is pushed outwardly 









ment of the carriage to accurately 
duplicate the master contour, thus the 
lathe can produce work having a 
circular cross-section such as multi- 
ple diameter shafts, necks, tapers in 
both directions, shoulders and irregu- 
lar contours along the axis. 

A hydraulically operated clutch and 
brake mechanism, interposed between 
the standard gear box and the shaft 
that provides power feed to the car- 
riage, permits the facing of sharp 
shoulders. This mechanism is con- 
trolled by the tracer in such a way 
that when the tracer is deflected ex- 
cessively by an abrupt change in the 
master contour, such as a shoulder 
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Revolving table 
clamp nuts 





“Ti/tina table clamp n 
A 








by a cam, the tooth portion of the 
plunger bears against the tooth on an 
internal rack, thus turning the rack 
and the attached revolving table. 
Work load is taken off the trunnion 
and heliocentric unit by clamping the 
universal table directly to the shaper 


apron. 


Hydraulic Tracer Mechanism 


on a multi-diameter shaft, the drive 
to the feed shaft is disengaged. 
thereby stopping the longitudinal 
movement of the carriage. When the 
carriage stops, the cross slide feeds out 
at a maximum feed rate as determined 
by the setting of a rate valve until the 
tracer clears the shoulder, then the 
longitudinal movement of carriage is 
resumed. 

In setting up the lathe, it is only 
necessary to set the first diameter on 
the first piece accurately to gage, 
thereafter the operation is automatic 
with the exception of adjustments that 
may be needed to correct for tool 


Wear. 
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Gisholt Machine Company, Booth No. 304 





Vacuum Holds Workpiece 









LsE or 25 IN. VACUUM, 15 lb. per sq. in. air pressure, a as it is moved by the interaction of the two automatically 
mechanical cam and two hydraulic cylinders at right controlled hydraulic cylinders. The new Gisholt machine 
angles solved the basic problems of designing an auto- will cut aluminum at the rate of 4,000 to 6,000 ft. per 
matic lathe for machining aluminum cooking utensils at min. or four to six times faster than current practice. 
high speed. Vacuum holds the smooth-sided pot in the A complete cutting cycle for an 8 in. dia., 4 in. deep 
driving chuck and air pressure ejects it after machining. pan is about 25 seconds. An electric brake stops the 
The special cam guides the cutting tool in the right path 1,800 r.p.m. chuck in 1 sec. which reduces cycle time. 













































Vacuum chucking. Because of 
the taper, when the pan is placed in 
the chuck it fits snugly against the 
Neoprene cord. Operating a valve 
connects a 23 cfm, } hp. vacuum 
pump, to the rotating seal and tube 
through the spindle that evacuates the 
air from the area back of the pan. 
Atmospheric pressure pushes the pan 
back into the chuck against the locat- 
ing buttons. On a 8 in. dia. 4 in. 
deep pan the force is about 600 Ib. 
The outer radius at the bottom of the 
pan contacts three points of a sliding 
sleeve, which is forced outward by a 
spring. The three points centralize 
the pot in the left hand plane. The 
Neoprene cord centralizes the pot in 


MM the right hand plane. To allow for 


ï m. dia. p . "-— . 
Neoprene manufacturing variations in the pans 
core and to reduce rubbing and wear, the 
Neoprene cord is mounted on a thin 
diaphragm. As the tapered side of 
the pan is forced into the chuck by 
the atmosphere, when frictional re- 
sistance reaches a certain amount the 
diaphragm bows inward. This takes 
care of variations in size of one piece 
Button to another and reduces the wear and 
tear on the Neoprene cord. The en- 
Contatt tire driving torque for the cut is pro- 
point duced by the frictional drag of the 
Neoprene cord on the workpiece. The 
gripping torque is about 300 ft. lb. 
When the cut is completed, moving 
the valve past neutral to the opposite 
ee side admits air pressure behind the 
pan and ejects it from the chuck. 


Sliding sleeve 


Spring” 
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Operating cycle: (1) At starting 
point, the main carriage cylinder 
moves the tool directly forward for a 
few inches at traverse rate. (2) The 
cross slide cvlinder moves the roller 
against the side of the cam. (3) The 
main carriage feeds forward while the 
cross slide tries to feed towards the 
centerline but it is restricted by the 
roller against the cam. ‘This gene- 
rates the taper bore in the pan. (4) 
When the roller reaches the end of the 
cam, the continued pull of the cross 
slide combined with the table's longi- 
tudinal feed causes the roller to roll 
around the point of the cam, thus 
causing the tool to generate the radius 


in the bottom of the pan. (5) As the 
roller completes its travel around the 
point, carriage travel is stopped. (6) 


Since longitudinal motion is blocked, 
all the feed oil goes to the cross slide 
cylinder, which moves the tool across 
The tools that 
counter bored and faced the top of 
the pan, now do the cutting. (7) 
When the tool reaches center, a block- 


the face to center. 


ing valve prevents oil from entering 
the cross slide cylinder, so that the 
longitudinal cylinder backs the tool 
away from the pan. (8) When the 
table is fully retracted, oil goes to 
the cross feed cylinder that moves the 
guide roller and tool back to their 
starting place. Since the cam sits on 
top of its mounting base, it does not 
interfere with the box-like path of the 
roller as it makes its complete cycle. 

(Continued on next page) 
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Vacuum Holds Workpiece (continued) 
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Hydraulic circuit. During forward 
traverse, oil from port C goes to the 
longitudinal cylinder and to the cross 
cylinder simultaneously. The dis- 
charge oil from the cross feed cylin- 
der is ported to the blocking valve 
through which it cannot pass since 
the right hand side of the blocking 
valve, connected to port D has the 
same pressure during forward tra- 
verse as port C. Thus, only longi- 
tudinal traverse from the starting 
point takes place. After the main 
control valve of the machine has 
shifted into the feed position, the 
pressure in port D is no longer the 
same as that in port C; the discharge 
oil from the longitudinal cylinder 
must pass through a double check 
valve that resists the flow up to a 
given pressure. The result is that 
during the feed part of the cycle, the 
cross feed cylinder is permitted to 
move much more easily than the lon- 
gitudinal cylinder. Thus the roller 
is held tightly against the cam dur- 
ing the longitudinal feed and gen- 
erates the taper. The double check 
valve in the outlet side of the longi- 
tudinal cylinder permits free flow of 
the oil from port E to the longitudinal 
cylinder during retract. The con- 
struction of the blocking valves is 
such that it restricts the flow of the 
fluid from port E to the cross feed 
cylinder in order to prevent it from 
retracting until the longitudinal cylin- 
der has completed its return to its 
original retracted position. 


Alloyed Cast irons in Machine Tools 


DURING THE PAST YEAR the demands 
for the several grades of cast iron 
have been in a state of flux, with the 
trend leaning toward the use of more 
nickel per machine. The larger con- 
cerns have made few changes in spec- 
ifications and usually order low al- 
loyed irons from production foun- 
dries. In many instances, the smaller 
concerns, who procure their castings 
from local foundries are returning to 
nickel-containing irons. 

Nickel and nickel-chromium irons 
are usually specified for flame hard- 
ened wearing components but it has 


been reported that unalloyed irons 
will attain equal hardness in shallow 
cases. One large machine tool com- 
pany refuses to flame harden; its ex- 
perience has been that flame hardened 
ways score as readily as untreated 
components, and that scoring can be 
avoided by the use of well designed 
wipers, boots, telescopic guards, and 
seals that prevent foreign material, 
such as chips, from entering and 
wedging in the clearance spaces be- 
tween the reciprocating parts. This 
company is of the opinion that the 
higher damping capacity of unalloyed 


soft iron is of greater importance than 
a hard surface. The outstanding ex- 
ample of the use of flame hardened 
nickel iron is a record of some 35,000 
lathe beds that were thus treated dur- 
ing the war with extremely satisfac- 
tory results. 

Although heat exchangers are being 
used to control oil temperatures in 
production shops where many ma- 
chines can be serviced by a single 
installation, it is anticipated that the 
use of low expansion nickel cast irons 
will be expanded gradually in the 
future as the demand increases. 
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Reed Prentice Corporation, Booth No. 40 

























Counterweight 
Remote control motor for changing speed. 


Flange mounted 
3 hp. mata 











LE Electrical controls, Swivelin 
"| MEE - ME on far Met 
iÈ side È ' — 
X | | | Tur Horizontal 
Fr 3 à ge" adjustment 
Built in < E Loram 
variable "30 LE ; 
Speed wE 
d H 1 Lr] Split head 
mission Ram unit T= — d 


Ram clamp 
1g hp. 3,450 rpm. 
motor and pump 


BE 





Vertical 
adjustment 


Table. INN 


i 
L 


Elevating 
drive 


Power 
switch 


13 kw. 1,750 
rjm.mofor 
generafor 
set inside 


Ig hp. feed motor 
base 


inside base 





3 hp. 
4800 rp.m 


motor 


Built-In Adjustable Speed Transmission 





Infinitely variable speed transmis- 
sion using a built-in Reeves Moto- 
drive and one back gear drives the 
spindle in the Reed-Prentice No. 12.V 
milling machine at any speed from 97 
to 1,730 r.p.m. A push button sta- 
tion remotely controls the Motodrive 
in stepless speed changes from 90 
to 220 r.p.m. The driving motor for 
the spindle can be either flange or 
bracket mounted, as shown by con- 
structions in the picture and in the 
drawing. The Motodrive case has a 
long extension on the variable speed 
shaft end that supports the spindle 
and milling head. The design pro- 
vides for mounting an auxiliary high 
speed head (2,000 to 10,000 r.p.m.) 
without removing the main spindle 
head. Spindle can be tilted and is 
arranged for #40 NMTBA taper. 
Westinghouse adjustable voltage va- 
riable speed drive gives infinite feed 
rate from 3 to 16 in. per min. The 
unit comprises a 3 hp. d.c. motor driv- 
ing a 13 kw. d.c. generator that sup- 
plies a 13 hp. d.c. feed motor. Lubri- 
cation for spindle bearings and gear 
drive is by oil pump cascade. 


mofe c nfro/ unit 














Reeves 


moftoarive int 
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Landis Tool Company, Booth No. 303 


Accessihility Stressed in Grinder Design 


SEQUENCE OF OPERATIONS in work cycle of Landis Tool 
valve grinder is automatic after the machine has been set 
up and adjusted. Operations in the work cycle are: 
Chucking the work, feeding of grinding wheel into the 
work while oscillating axially, dwell for finishing and 


spark out. withdrawal of grinding wheel and de-chucking 
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the work. 
vide ready access for normal adjustment and maintenance 


Large doors on the front of the machine pro 


of hydraulic valves and parts. When extensive adjust- 
ments or repairs are required the front cover and doors 
Remova! 
of the front cover does not disturb electrical pushbuttons. 


can be removed for maximum accessibilitv. 
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Feed rate 
k control valve ' 


© Timing adjustment r 
* vo/ve 


c 












Wheel traverse 
contro/ valve 































Hydraulic fluid reservoir is di- 
rectly beneath the hydraulic control 
equipment; hence any leakage will 
i In -feda 


y0froj va/ve 


drain back to the reservoir. All com- 
ponents are firmly mounted and 
fastened. Arrangement of hydraulic 
tubing is compact. Individual lengths 
of connecting tubing are easily re- 
lismantling. 





moved for 





PW SR relief væive 
Wheel approach cushioning adjustment 


i 


enactment 


= Ss nasal 4 | 


^ 
nn 








Electrical 
chucking except upon completion of 
the cycle. Electrical controls are 
mounted as a panel unit and housed 
in a large cabinet with full sized 
door. Leads to electrical components 
mounted on the machine are brought 

out through a terminal board on the "d ea 


panel. | T e : ae : 
T 3 f De mi Cc rn: » 


interlocks prevent de- 






Doors on the back, equal in size 
and directly opposite those on the 
front of the machine, facilitate the 
removal and replacement of the hy- 
draulic pump and motor, the lubrica- : hs 
tion oil reservoir and the flexible con- à 1 : fiycradic pump ead drive motor 
nections between the fixed and the 
moving parts of the machine. 
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Charles H. Besly and Company, Booth No. 275 


Automatic Feeding Mechanism 


Reducer drives 
dresser bar 











p 
Adjustable - 
feed drive " 


Feed trough 
‘Spring feed on heads 
/ J d 


Starter for ait i . 
pick-ofF in " v. » _— RR / 


( Be/f gear 






Horizontal 
adjustment 


a 


Vibrator vertical 
starter agdustrrert 













Grinding disk 


Instead of the usual roll feed, an electric vibrator trough 
with a chain pick-off feeds double end drop forged wrenches 
positively and uniformly through a grinder at the rate of 40 a 
minute. The feeding system on the new No. 226 30 in. double 
spindle Besly wet grinder will feed wrenches ranging from 34 
to 12 in. long. Because the grinding wheels are set at an angle, 
more metal is removed and closer limits are held than in pre- 
vious designs where the wheels were parallel. 


\ Rubber drive 
roll 

~ Roll feed. Because the heads of the wrench are so much larger 
than the shank, it was impractical to use the usual roll feed. 
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-Grinding disk 


---Wrench 


_-» Guide plates 


Feed 
trough 
vibrated 


electrically Double ended 


wrenches 


Electric vibrator 


Chain lug 


Motor driven chain 


Vibrator and pick off. While the inclined trough vibrates, pressure 
of the stack of wrenches forces the bottom wrench into position to be 
picked up by the lugs on the chain, which move it on to the two disks. 


Old. In plunge grinding. the wrenches 
ee mend were forced manually in between 
two abrasive disks that were locked 
in a parallel position. The con- 
centrated pressure on the surface near 
edge of the disks as the heads entered 
and left produce a vee-shaped pattern. 


New. In progressive grinding, the 
Aiii wheels are set at an angle so that the Grinding 
„e disks entrance opening between the two -disks at 
n— grinding disks is approximately 0.030 i p 
in. wider than the head of the wrench. 
Because of the wedge-shaped area be- 
tween the wheels the wrench feeds 
itself through the wheels and is pro- 
gressively ground. The work does 
not bang into the corners of the 
wheels and travels all the way across 
the grinding zone, which (1) tends to 
keep the abrasive disks flat, (2) pro- 
duces flatter work, and (3) removes 
ina more metal per pass. About 0.030 in. 
‘head of metal is removed on each pass, and 
wrenches are held to 0.001 in. for 
parallelism and uniformity. 
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Barnes Drill Company, Booth No. 42 


Magnetic Separator Removes Swarf 


ÎN AUTOMATIC MAGNETIC SEPA- 

RATOR removes swarf and abra- 

sive particles from the coolant 

of Barnesdril No. 224 vertical 

self-oiling hydraulic honing ma- 

chine. Although designed for 

removing swarf from the cool- 

ant of such machines as honers, 

centerless. surface, and thread 

grinders, similar magnetic units 

have been used for cleaning 

coolant of drill chips. The 

separators will not remove par- ; 
ticles of high speed steel since : ) Four speed 


it is not. sufficiently. magnetic. i transmission 
] i in head 


Contro/ 
Station 


Honing 
blind end cylinders 


Automatic 
magnetic 
coolant 
separator 


Cast iron base forms reservoir 


Deak Re v 
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Inside a revolving nonmagnetic drum 
intense radial magnetic fields remove 
suspended ferrous swarf from dirty 
coolant, which forms a rotating porous 
mass that mechanically cleans nonmag- 
netic abrasive particles from the coolant. 
The overall effectiveness of cleaning is 
95 to 98 percent. Capacities range from 
5 to 100 gpm; the larger capacities are 
obtained by merely adding units to in- 
crease the active surface area. Future 
development may extend both the capa- 
city and practicable viscosity of liquid 
that can be cleaned efficiently. 









Totally inclosed V4 hp. 1750 rpm 
3 phase 220/440 volt motor — — 341 


Spray for moistening Non- 
swarf from soluble 
solutions ———— 


Alnico 
magnet 


magnetic 
housing Coolant flow 


from work 


























Spring brass 


scraper 
P e 





















Collects major swerf 
in this area 











Magnetic 
shunt plate 














Coolant flow 
4 in. per sec 





















Brass or 
stainless steel 
arum 


Aluminum 
structure 











Equal spacing 
Clean coolant supply 
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Outlet 
for clean 
coolant 


The cleaning is done in the lower 
half of the cylinder. As the dirty 
coolant traverses the bottom annular 
space by gravity feed, it is swept by 
radial magnetic flux traveling in the 
opposite direction. The magnetic 
field attracts and holds the ferrous 
particles to the outside surface of the 
drum until they are scraped off into 
the discharge chute. Eight U-shaped 
Mnico magnets 1 in. wide by 2 in. 
long produce the magnetic field. Blue 
Streak type magnets ordinarily are 
used when the viscosity is 170 SUS 
orless. For the more viscous liquids, 
or where performance merits the in- 
crease cost, No. 5 Alnico with about 
250 percent more strength can be 
used. 


The National Acme Company, BOOTH NO. 628 





Air Operated Clutch Controls 






Air pressure gage 


Contro/ box 


mm Speed! change gear box 


Positive stop 


Right-hand 


Tiy s/iole 
Ua 


Left-hand 
slide 


Telescoping 
guara 


Chuck operating valve 



























Spindile drive 


i operating 
BH cylnwer. 


HEAVY DUTY PRIMARY production 
machining operations can be per- 
formed on castings, forgings and tub- 
ing parts by the 12 in. Acme-Gridley 
Chuck-matic. The machine consists 
of a cast iron two piece frame and 
pan, motor driven spindle and two 
sliding heads that are individually 
operated by a separate motor driven 
drum type cams. Cam drums are 
mounted on splined shafts driven 
through bevel gears by the main cam 
shaft. The head slides are located di 
rectly over the cam drums. Gibs on 
the slides permit wear adjustment. 

Right-hand compound slide carries 
tools for boring or drilling operations. 
‘The lower slide member travels cross- 
wise and the upper member travels 
toward the face of the chuck. Left- 
hand slide carries tools for forming 
facing or chamfering and travels cross- 
wise. Positive stops limit travel of 
slides for close tolerance work. 


Air operated work chuck is con- 
trolled by a foot operated valve at the 
front of the machine. Spindle motor 
is started by operating a push button 
control. Automatic cycle is begun 
by pulling the starting lever. This 
causes air cylinders to engage clutches 
in the cam drive and spindle drive 
units, thus rotating the spindle and 
feeding the tool slides. The sequence 
cam at the rear of the machine op- 
erates air controls that declutch the 
feed and spindle drive and return the 
slide to the initial position at the end 
of the cut. The coolant motor is also 
shut off. Feed can be stopped and the 
slides retracted at any time during the 
cut by pulling separate lever controls. 
A chip conveyor that is motor driven 
through a worm gear reduction unit 
can be supplied for chip removal. 





NEW BOOKS 





Valve Gear Design 


MicHaEL C. TuRkisH, 130 pages, 
6% x 10 in. Published by Eaton Mfg. 
Co., Cleveland, Ohio. Price S6. 


A comprehensive design 
valve gear problems. Design formulas 
and computations are given for cams. 


study of 


tappets and valve springs. The design 
problems are profuselv illustrated with 
line drawings, and 
Mathematical included to 
aid in the solution of certain tvpes of 


curves charts. 


tables are 
cam design problems. 
given for calculating 


chart 


Formulas 
stresses. A 


are 
contact enclosed in 
a cover envelope gives values for con- 
in calculating compressive 


stants used 


contact 


stresses. 


Laboratory studies of various tvpes 
of valve gear mechanisms are discussed 
The 
excellent presentation of the data in this 
volume makes it a book fo: 


engineers and designers of all types of 


in relation to design applications 
vaiuable 


internal combustion engines. 


Simplified Punch and Diemaking 


James WALKER and CarL C. TAYLOR. 
35 pages, 5 x §! in., clothboard 
Published by The Macmillan 
Company, 60 Fifth Avenue, New York, 
N. Y. Price $s. 


covers. 


Important tvpes of dies and punches 
covered, with 
detailed information on the specifica- 


in common use today are 


methods of 
tion and uses of each, 


materials, 


tions, construc 


Information on 
methods is in- 


new and 


materials 
cluded. 

Except in a few illustrations in which 
obsolete methods are described to show 
methods of 
design, all the methods are 
and tool included 
having actuallv been made and used in 


production. The book is illustrated with 


he advantages of recent 
applicable 


practicable, ever! 


over 250 photographs, drawings and 
diagrams. At the end there is glossarv 
of shop terms and some tables and 


charts, commonly used by die designers. 


The Technology of Adhesives 


JoHN DeELMONTE. 516 pages 614 x 9% 
in., green clothboard covers. Published 
by Reinhold Publishing Corp., 330 W. 
42nd St., New York 18, N. Y. Price $8. 
adhesives have 
losely paralleled developments in high 
polymers. For unexplained reasons, ad- 


Developments in 
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hesives have been deemed insignificant 


in comparison with molded, laminated, 
and cast plastics. with the 
growing interest in structural applica- 
tions of plastics and the development of 
composite laminated 


However, 


adhe- 
sives are assuming a much more promi- 
nent position on the industrial scene. 
This book fulfills a demand of long 
standing for a definitive treatise on the 
entire subject of 


structures, 


adhesives It covers 
both tvpes of adhesive materials, includ- 
ing animal and vegetable, but particular 
emphasis is placed on the synthetic resin 


and rubber types. The chemistry and 


ndustrial applications of adhesives are 
presented, with special reference to ply- 


wood manufacture. Important applica- 


tions are phenolic and urea adhesives in 


the aircraft and automotive industries. 


where lightweight and high strength 


are imperative, are described. Lami- 


nated products are fully disc issed. 


ETPA PETEN 
Vii ing 
VINCENT C. 


5 x 9 in. 


Symbols 


GOURLEY. 115 pages, 
Published by The Bruce 
540 N. Milwaukee St., 
Wis. 


Publishing Co., 


Milwaukee P Price $2.50. 
Welding 


\merican 


symbols recognized by the 
Welding 


trated and explained. 
the 


Society are illus- 


Definitions are 


given foi standard nomenclature 


used in arc, gas and resistance welding. 
An appendix gives definitions for various 
tvpes of joints and welds. 

Serving as a reference for welding 
symbols on 


Ww ll be of 


book 
and 


drawings, this 


value to both 


part 
desizn 


manufacturing personnel, 


Mathematical Methods of 
Statistics 


HAROLD CRAMER. 575 pages, O xX Q in., 
red clothboard cot Published by 
Princeton Press, 


HN. K 


ers. 
University Princeton, 
Price S6. 

Ninth book in the Princeton Mathe- 
matical Series, it was first published 
n Sweden, 1945. The 
volume is to join the 


purpose of the 
science of statisti- 
cal inference as to developed by Amer- 
and British with the 
work of French Russian 
maticians in transforming the classical 


ican statisticians 


and mathe- 


calculus of probability into a pure 
mathematical theory. 
In the first part of the book, the 


author covers the requisite mathematics 
not assumed to be previously known to 
the reader, laying stress on the funda- 
mental concepts of a distribution, and 
of the integration with respect to a 
distribution. The second part, contains 
the general theory of random variables 
and probability distributions. The third 


1947 


part, is devoted to the theory of sam- 
pling distributions, statistical 
tion, and tests of significance. 

The theory of the statistical tests is 
illustrated by numerical examples bor- 


estima- 


rowed from various fields of applica- 
The author has made the book 
self-contained from the point of view 


tion. 


of a reader possessing a good working 
knowledge of the elements of the dif- 
ferential and integral calculus, algebra, 


and analytic geometry. 


Low-Pressure Laminating of 
Plastics 


J: S. Ht KS and R. J. 


pages. OO X 9 in., 


FRANCIS. 162 
green clothboard 
Published by Reinhold Pub- 
lishing Corp.. 330 W. 42nd St., New 
York 18, N. Y. Price $4.50 


covers. 


One of the most significant advances 
in the field of plastics, low pressure lam- 
inating, is discussed in this volume. In- 
formation as to techniques, materials 
and tvpes of products which can be 
fabricated by this method 


form. Joining 


is given in 
a concise techniques, 


machining, and costs are also covered. 


Manufacturing Processes 


Myron L. BeGeMaAn, Professor of Me- 
Engineering, The 

Second Edition. 626 
5°4 X SY. in., red clothboard 
Published by John Wiley & Sons, Inc. 
440 Fourth Ave., New York 16. N. Y. 


Price S6. 


University 
pages, 


covers. 


chanical 
of Te vas. 


Because of the vast changes in manu- 
facturing processes during the past five 
this book been 
to date. Grouping similar 
the 


years, has revised to 
bring it up 
processes and materials together 
material is handled in easily-understood 
The 21 
long-standing industrial practices plus 
the and 
processes. The two chapters on Plastic 
Molding, and Welding and Allied Proc- 
esses have been extensively revised; and 
four new chapters are included: Special 
Casting Methods, Powder Metallurgy, 
Hot Metals, and Cold 
Forming of Metals. The book can be 
used as a reference book by engineers 
or can be used as a textbook by students. 


To facilitate this latter use there are 


sections. chapters cover the 


new materials, machine tools 


Forming of 


review questions at the end of each 
chapter. All shop terms are defined 
and the text is well illustrated with 


line cuts and photographs. There is a 
good bibliography at the end of each 
chapter for readers who care to in- 
vestigate the subject more carefully. 
Each chapter begins with a clear de- 
scription of the field covered by the 


chapter—its history and significance. 
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PLASTICS 


Polymers and copolymers arc developed 
daily in laboratories and a few of these 
reach commercial production. V-lite, 
diallyl! phenyl phosphonate, is one of 
the promising newcomers. As outlined 
in Plastics, July 1947, and Chemical 
and Engineering News, July 14, 1947, 
this material is a transparent thermo- 
setting material of unusually high 
refractive index. It will probably be 
used in combination with other plastic 
materials, especially thermoplastic 
types, because of the improved hardness, 
solvent resistance, flame resistance, and 
optical properties it imparts to them. 
It may be used in the manufacture of 
lenses, in decorative treatment of 
textiles or in transparent laminates. 
Another type of polvmer has been 
synthesized from simple amino acids. 
This product has a molecular structure 
equivalent to that of fibrous proteins 
such as muscle, skin and hair. It may 
be useful in the fiber, transparent film 
With slight modi- 


fication, as mentioned in Plastics News 


and related fields 


Letter, July 7, 1947, it may become 
important as a germ-killer. Volite 
7796-D, another synthetic thermoplastic 
resin, is reported in the same issue. It 
Is a substitute for shellac and sells for 
about half the price. 

Photographic techniques are b 
plied to plastics processing in ever 


eing ap- 


growing numbers. Marking of plastics 
is reviewed in the July 1947 issue of 
Plastics, especially in the fields of radio 
dials and instrument panels. The ad- 
vantages of these techniques include: 
accuracy of reproduction, wide range 
of design possibility, low cost, bright 
color possibilities and edge effect 
lighting. The rotogravure process has 
been used to make beautifully deco- 
rated, low-cost panels for station 
wagons and passenger cars. An article 
in the July 1947 issue of Industrial 
Plastics describes the wood grain, cloth 
and other designs possible with this 
process. After the design has been 


transferred to the panel, it is covered 
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with an abrasion resistant overlay. A 
photoelectric engraving process now 
makes printing plates of plastic directly 
from photographs. As mentioned in the 
July 7, 1947 issue of Plastics News 
Letter, the process is simple in opera- 
tion, is not affected bv climate and 
requires no etching or photographic 
materials. 

Polyethylene has been successfully 
bonded to metal in a process developed 
in England. The metal surface is 
prepared, according to an article in 
Plastics World, July 1947. bv first 
spraving it, via a flame gun. with solid 
polyalkene sulfide. "The polvethylene 
is then applied in a fused state or from 
solution. 


Moldings and formed pieces are being 
produced in ever growing sizes. A 
polvester-bonded glass fiber piece for 
the svnchroton weighs 650 lb. and is 
8 ft. in diameter. It is said that the 
piece, part of the vacuum chamber of 
this atom smasher, has the optimum 
combination of strength, stability and 
electrical resistance. An acrylic tank, 
18x 36x22 in., for use in X-ray labora 
tory work, has been produced by the 
ridge forming technique without expen- 
sive molds and without final polishing. 
In Chicago, as mentioned by the July 
1947 issue of Modern Plastics, compres- 
sion duplicate mold capacities have been 
tripled by the installation of an 8,000 
ton hobbing press; the largest now used 
in the plastic industry. 


lon exchange resins have greatly en- 
larged the application of ion exchange 
principles. The natural zeolite min- 
erals and the carbonaceous zeolites, 
produced by sulphonation of coal, were 
limited to cation exchange and were 
used mainly to soften water. The 
resins, sulphonated phenol-aldehyde for 
cation exchange and amine for anion 
exchange, have increased the use of 
deionized water and entered new fields. 
Some plants deionize as much as 40 
million gallons of water each day at a 
fraction of the cost for distilling the 





same quantity. Other uses for these 
resins, as listed in Chemical Engineer- 
ing, July 1947 are: Purification of beet 
sugar juice, artificial aging of whiskey, 
removal of formic acid from formal- 
dehyde, purification of streptomycin and 
the recovery of copper from cupram- 
monium rayon wastes. Boiler feed 
water can be cleared of silica by this 
process but must be subjected to an 
additional, expensive chemical step. lon 
exchange resins can be used to purify 
the water used in the emulsion poly- 
merization process for producing many 
tvpes of thermoplastic resins. 


Vinyl phonograph records, known for 
non-breakage, good sound reproduction 
and long wear, have been improved 
further. The new records have an 
aluminum core that reduces warping 
and lowers cost. The core is covered 
on both sides by paper disks that are 
printed with a four-color design. Ap 
propriate to the theme of the musi 
the designs are visible through the 
transparent vinyl. 

A polymer announced by Canadian 
laboratories a few months ago has now 
reached production scale in England 
Terylene fibers are produced by melt 
spinning at 250 deg. C. in a process 
similar to that used in making nylon. 
The material is produced in strands of 
varving weight; from the fine silk-like 
fibers to heavy industrial cords. Noted 
for its strength, elasticity and resistance 
to heat, light. water, creep, bacteria 
and laundering wear, it is so resistant 
to chemicals that dyeing is difficult 
New dyes and techniques may be 
necessarv for use with this material. 


Natural and synthetic rubber price 
competition continues to be an inte: 
esting story. When the U. S. Govern 
ment ceased to be the sole American 
buyer of natural rubber, industria! 
purchasing agents delayed placing 
orders because they feared a price ris: 
The Malayan dealers, anticipating 
rising prices, had built large stock piles 
The dealers became frightened at the 
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lack of sales and flooded the market at 
reduced prices. The price of natural 
rubber fell from 22.5 to 14.5 cents, 
while the price of GR-S remained at 
18.5 cents. The price of natural rubber 
has since risen slightly, but is expected 
to decrease when Netherlands East 
Indies rubber swells the supply. Mean- 
while the supply of automobile tires 
exceeds the demand, so that the desire 
for natural rubber is lower. However. 
the real battle between natural 
synthetic rubbers is in their physical 
properties. Both natural and synthetic 
rubbers have faults and limitations, 


and 


Chemical resistance of various syn 
thetic rubbers has been tesied against 
that of natural rubber by the University 
of Delaware. Their results, presented 
in the June 1947 issue of Rubber Age, 
indicate that Hycar is more resistant to 
oil than natural 


rubber. However. 


than natural 


rubber, or other types of synthetics, to 


Hycar is less resistant 
certain polar chemicals: aniline, ethyline 
chloride and acetone. Maximum chem 
ical resistance can be obtained only by 
selecting the proper tvpe of rubber for 
each solvent application. The swelling 
with the 
immersed in a variety of liquids for two 


tests made samples 


were 


weeks. Each type of rubber in each 
type of solvent was held at three 
temperatures: 60, 120 and 175 deg. 


Centigrade. 


NONFERROUS METALS 


Hard facing materials are the subject 
of an article by H. W. Sharp in the 
July 3, 1947 issue of Iron Age. While 
the effectiveness of the hard facing 
alloys is determined by their structure, 
comparatively little is is known about 
this characteristic. These heterogenous 
materials usually consist of hard, wear 
held in a 
These 


four 


carbide particles 


and 


resistant 
matrix. 
div ided 


The first consists of iron base 


softer tougher 


materials can be into 
classes. 
alloy 


Alloying 


chromium, 


materials with an content up to 
elements are 
manganese and 
silicon with small percentages of tung- 
sten, molybdenum and nickel. "These 
materials are used in parts such as hand 
picks, steel mill wobblers and coupling 
boxes. 


20 percent. 


usuallv 


materials with an 
alloy content up to 50 percent make up 
the second They are used on 
shares and other agricultural 
The third group covers the 
nonferrous allovs of the cobalt-chro- 
mium-tungsten 
percent of 
This group has good wear and corrosion 
resistance even at red heat, and the 
allovs are used as facings on automotive 


Iron base 
group. 
piow 
tools. 
tvpe with 30 to 40 


carbide forming elements. 
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exhaust valves, hot punches, hot shear 
blades, hot trimming and forming dies. 
The fourth includes tungsten 
carbide in steel tubes. They are used 
primarily in earth cutting tools. 


class 


Quantitative determination of cobalt is 
becoming important as this metal is 
being used in many high temperature 
turbines jet propulsion 


alloys in and 


engines. Cobalt is also being used in 
The normal 


thiocyanate method for the colorimetric 


numerous magnetic alloys. 


determination of cobalt, while rapid 
and accurate in the absence of iron, 
fails to work satisfactorily. when iron 


A suitable 


method for analvsis in the presence of 


Or copper are present. 
these elements is described in the May 
30, 1947 issue of Metui Industry. The 
cobalt is precipitated as a complex 


cobalt-mercurv-zinc thiocyanate, which 


is subsequently dissolved in a mixture 
The 


is determined 


and  thiocvanate. 


amount of cobalt present 


of acetone 
bv colorimetric titration. 


Colloidal graphite in water is finding 


much use in the nonferrous metal 


forming field. Dies and cores used for 


pressure and gravity die-casting are 
sprayed with the solution which forms 
that 


high 


a coating facilitates parting and 


insures a finish on the castings. 
[t also acts as a lubri 


the flow of the 


ant to increase 
When 


drawing 
and extrusion dies and mandrels, their 


molten metal. 


the solution was applied to 


life was extended and scoring was 


April 


colloidal 


minimized. According to the 
1947 Metallurgia, 
graphite was equally effective in lubri- 


issue of 


ating dies for the stamping and deep- 


1 


drawing of aluminum and 


When 


magnesium 


al OVS. 


drawing tungsten and 
molybdenum filament wire. the wire is 
usually run through trough of the 
colloidal graphite in water to reduce 


the wear on the dies and to increase 


When 
nonferrous wires, the 
added to the 


the permissible drawing speed. 


drawing other 
graphite is frequently 


beeswax or soap solutions used as 


lubricants. Brass foundries have found 


that colloidal graphite facilities parting. 


Aluminum soldering techniques and ma- 
market. 
With the increased use of aluminum in 


terials are finding a ready 
products, 
means 


manufactured 
must have 
for joining aluminum components. As 
mentioned by G. W. Birdsall, Jron Age, 
June 26, 1947, applying 
solder to aluminum, the oxide coating 
must be removed and be prevented 
from reforming until the surface has 
been tinned. 


all types of 


fabricators suitable 


before any 


This is done, when “flow” 
solders are used, by using a flux that 
is molten at a temperature well below 
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the flow temperature of the solder. An 
alternate method for removing the 
oxide coating is used with “friction” 
solders. The coating is removed by 
rubbing action through an overlaying 
layer of molten solder. This removes 
the oxide by abrasion and prevents 
reforming by excluding the air until a 
bond is formed. After the two surfaces 
are tinned, they can be joined by sweat- 


ing. Salt spray tests on three solders 
now manufactured have shown satis- 
factory results after as much as 285 


hours, and some joints have shown no 
appreciable corrosion after four months 
outdoor exposure. Shear strength of 
an aluminum soldered joint has been 
found as high as 4,700 lb. per sq. inch. 
Excessive heating of the flux and solder 
is to be avoided to prevent forming 
cracks in the joint. 


Automobile water pumps*are now being 


made from aluminum. These pumps 


are in production as replacement parts 
for Chevrolet cars for the 


other models will 


passenger 
1940; 
Pumps of this type have been 
used on liquid cooled airplane engines 


years 1937 to 


follows. 


for some time..according to an article 
in Modern Metals, Juh 1947. They 
are 40 percent lighter than their cast 
iron counterparts, and because they will 
not rust, 


are by-passed. 


troubles 
anti-freeze 


many water pump 
Standard 
attack aluminum. 


The impeller is made of aluminum and 


solutions will not 
its light weight reduces wear caused by 
For aluminum 
pumps could not economically compete 
with 


shortage of 


vibration. some time 


cast iron pumps. However, a 
ron castings prompted the 
design. It found that 


iluminum pumps could be competitive 


luminum was 
machined 
reclaim value of 
aluminum borings and turnings is high. 


because the housing can be 


1 1 
easily and because the 


Beryllium added in small amounts to 
aluminum-base wrought and sand cast- 
ing alloys has been found to improve 
the tensile strength and 
corrosion resistance of the alloys. As 
May 1947 issue of 
A minco Laboratory News, small quan- 
added to gave 
spring properties comparable to those 
of the 


increase the 
: 1 
reported in the 


tities of bervllium zinc 


brasses. 

Metallized glass is now used to 
and visibility in 
electronic equipment. As mentioned by 


H. G. Vogt, Materials and Methods, 


June 1947, metallized glass can also be 


being 


give hermetic seals 


used for sealed windows in meters, 
viscosimeters, pressure gages, stoves, 
washing machines, refrigerators and 


dust proof covers. A layer of metal is 
attached to the glass at elevated tem- 
peratures so that the metal is perma- 
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nently bonded to the glass. The metal 
layer usually consists of a noble metal 
overplated by copper and then coated 
with tin or solder. The thickness of 
this laver is about 0.001 inches. This 
is thick enough for normal soldering 
operations used to seal windows in 
place. Strengths of 2,000 lb. per sq. in. 
are reported for such bonds. Seals of 
this type can stand the thermal shocks 
produced by heating the assembly to 
525 deg. F. and then plunging it into 
ice water. Solders melting below 600 
deg. F. can be used with either an acid 
or non-corrosive flux to form the joints. 


Metal clad wall material is now avail- 
able for use in the construction of 
walls in houses, apartments and offices. 
lhe material is made of a Foamelas 


ore to which is bonded copper, alumi- 


num or stainless steel. As mentioned 
n Steel, June 30, 1947, the material 
s available fh units 314 in. thick and 
52 in. square. Each unit weighs 200 
pounds 


High frequency heating techniques 
have been successfully applied to solder- 
ing the conductors and end rings in 
small squirrel-cage motors. As indi- 
cated by W. L. Tesch and P. A 
Greenmeyer, Materials and Methods, 
June 1947, the ends of the conductors 
and the rings are tinned prior to sol- 
dering. It is said much less solder is 
used by this method than by the hand 
dip method and the final junction is 
much neater. 


A new induction melting furnace for 
aluminum, brass and zinc is a two- 
chamber unit that permits continuous 
pouring. The two chambers are con- 
nected by a series of parallel, straight 
line melting channels. One chamber 
is for charging, the other for pouring. 
The metal in the pouring chamber is 
always at pouring temperature. Cold 
metal added to the charging chamber 
does not affect temperature in pouring 
chamber when operating within reason- 
able limits. Only clean metal flows to 
pouring chamber as all residue floats or 


sinks in the charging chamber. The 


straight melting channels can be 
cleaned by simple cleaning rods. Both 
chambers are refractory lined and do 
not require crucibles or pots. The 
furnace does not become externally hot 
because the metal is melted by induction 


heating. 


Cerium added to magnesium alloys 
containing small, about 2 percent, 
amounts of manganese imparts high 
tensile strength and hardness over a 
wide range of temperatures. According 
to T. E. Leontis and J. P. Murphy, 
Metallurgia, April 1947, the creep 
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resistance of cerium-containing magne- 
sium alloys, 6 to 10 percent, was said 
to be superior to that of other magne- 
sium alloys at elevated temperatures. 


IRON AND STEEL 


Chromium - containing high test cast 
iron of 3 percent carbon, 1.15 percent 
silicon and 0.25 percent carbon has been 
extensively investigated for dimensional 
stability with respect to time at the 
National Physical Laboratory of Eng- 
land. As mentioned by L. W. Nickol, 
Machinery, June 12, 1947, various 
phases of the studies extended over a 
period of seven to eight years. Bars 
9 in. in total length were accurately 
measured at various time intervals. 
The as-cast hardness of the bars was 
205 Brinell and was not much changed 
bv annealing at 8:0 to 930 deg. Fah 
renheit. Oil-quenching from 1,560 deg. 
F. hardened the iron to about 600; 
tempering at 320 deg. F. reduced this 
to 545, and at 390 deg. F. to 515 
Brinell. Some of the bars were given 
a heat-treatment, others were used 
as-cast. The hardened, untempered 
bars shrunk 0.025 in. in seven years. 
All the other treated bars showed a 
shrinkage of 0.0001 in. in seven years, 
and the as-cast bars showed a shrinkage 


of 0.0001 in. in eight vears. 


Another problem of dimensions is dis- 
cussed by H. E. Boyer in the July 3, 
1947 issue of Jron Age. Tubes of 
52100, 4 in. long, 3/4 in. OD and % in. 
ZD were heat-treated and then tested. 
Some of the tubes were conventionally 
oil-quenched; the others were “mar- 
quenched”, a term introduced by Mr. 
Boyer as more accurate than “martem- 
pering", in molten salt at 450 deg. F., 
leaving the tube in the salt for one 
minute, then air-cooling it. The OD 
was decreased, and the out-of-round 
and bow were halved by the mar- 
quenching technique. 


Seven of ten commercial types of 
high strength low alloy steels, yield 
strength of 50,000 lb. per sq. in as- 
rolled, secure strength combined with 
weldability and atmospheric corrosion 
resistance by holding carbon low, in- 
creasing phosphorous to about 0.10 
percent and adding from % to 114 
percent copper. It is emphasized that 
designs using the higher yield strength 
of such steels require much less weight, 
if suitable stiffness is engineered into 
the design. ‘This saves weight in all 
tvpes of transportation equipment and 
has the effect of increasing rolling mill 
capacity because fewer tons need to be 
rolled for a given design. An article 
in the July 1947 issue of Materials and 


Methods further points out that use of 
these steels is good from the view of 
national preparedness. The alloying 
elements for several of these steels are 
of domestic origin and the lower 
amounts of steel required help to -con- 
serve the iron ore resources of the 
country. All the steels of this group can 
be welded easily and are formable. 


Bolt tension vs. installation torque 
in assemblies with cadmium or zinc- 
plated bolts, nuts and washers has been 
thoroughly investigated. Some inter- 
esting results are noted by W. Gross in 
the American Electroplaters’ Society 
July 1947 issue of their Monthly 
Review. With all mating surfaces 
cadmium plated, 250 in.-lb of torque 
were necessary to stress the bolt to 
40,000 lb. per sq. inch. "To stress the 
bolt to 40,000 lb. per sq. in., when all 
the parts were zinc plated, soo in.-lb. 
of torque were required. When the 
bolt and washer were cadmium coated 
it made little difference whether the 


nut was coated with cadmium or zinc. 


Cast metal parts are indicated in many 
applications where the number of units 
to be produced does not justify the 
cost of die-casting dies and where the 
surface finish desired cannot be ob- 
tained with sand-castings. According to 
H. Chase, Iron Áge, Mav 29, 1947, 
this is the field for permanent mold cast- 
ings. In many instances the molds are 
made of bronze and coated with stove 
polish to prevent sticking of the metal. 


Gear tooth loads have been increased 
75 percent without fatigue failure at 
the root. A slight undercut is ground 
on the face just below the lowest point 
of tooth contact with the mating gear. 
This undercut is made before the teeth 
are ground. After heat-treatment of 
the gears, the undercut surface is shot- 
peened. The gears are then ground to 
final form. An alternate method, also 
outlined in Machinery, June 5. 1947. i5 
applicable to finished gears. Grinding 
marks that run parallel to the direction 
of loading, in the area that is undercut 
in the first method, are removed by 
rotary lapping. 


Solider, that can be applied without the 
use of a torch or soldering copper, has 
been developed by a West Coast firm. 
The solder, in the form of a thin tape 
about '> in. wide and 0.003-0.005 in. 
thick, is stitched to a plastic tape im- 
pregnated with iron and aluminum fil- 
ings and barium nitrate. A piece of 
this solder is wrapped around the joint, 
the tape is ignited with a match and the 
soldering operation is completed by 
what appears to be a modified thermite 
process. 
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CHARLES F. KETTERING, research con- 
sultant for General Motors Corpora- 
tion, industrialist Lincoln, 
and news commentator Fulton Lewis, 
Jr., are among the 13 widely-recognized 
speakers who will address sessions of 


James F. 


the Machine Tool Congress, to be held 
1947 Machine 
Tool Show in Chicago, Sept. 17 to 26. 

Seven evening sessions of the Con- 


concurrently with the 


gress, combining to form a program of 
significant addresses and technical papers 
by nationally known authorities, will be 
held in downtown Chicago hotels under 
the direction of the eight participating 
technical societies and associations. 
There will be a dinner preceding most 
of the Congress sessions. The Congress 
is arranged as a series of evening tech- 
thousands 
of machine tool users throughout the 
United States and all the industrial na- 
tions of the world who will attend the 
1947 Machine Tool Show under spon- 
sorship of the National Machine Tool 
Builders’ Association. The Show, more 


nical sessions for the many 


than twice as large as the last event of 
its kind held in Cleveland in 1935, will 
be at the Dodge-Chicago Plant, near 
the Chicago Airport. 

Large attendance of executive; in the 
metalworking field from all parts of the 
world, particularly Europe and South 
America, is already assured the Ma- 
chine Tool Show by the heavy advance 
registration from overseas, according to 
Donald M. Pattison, vice president of 
the Warner and Swasey Company and 
chairman of the Overseas Dinner Com- 
mittee of the National Machine Tool 
Builders’ Association. 

Mr. Kettering will speak on Monday 
evening, September 22nd, on the subject 
“Mass Production and the Tool Indus- 
try," at a session in the Palmer House 
arranged by the National Electrical 
Manufacturers’ Association. Mr. Lin- 
coln, President of the Lincoln Electric 
Company, will address a September 18th 
session in Hotel Continental arranged 
by two divisions of the American So- 
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TECHNICAL sN’ HIGHLIGHTS 


Prominent Speakers in Machine Tool Program 


Mechanical 


Lewis will speax at 


Engineers. Mr. 
t the opening session 
of the Congress on Wednesday evening, 
September 


ciety of 


17th. 

Mr. Lewis's address will be on the 
subject: "Democracy With a Gun in 
Her Ribs.” George Habicht, Jr., Presi- 
dent of the American Machine Tool 
Distributors’ Association, which arranged 
Hotel 
LaSalle, will preside. Remarks of wel- 
come will be made by K. H. Hobbie, 
Machine. Tool. Con 
gress and by Herbert H. Pease, Presi 
dent of the National Machine Tool 
Builders’ Association and President of 
the New Britain Machine Company. 

At the meeting on Thursday evening 
September 18th, the Production Engin- 
eering and 


the program for this session at 


President of the 


Machine Design Divisions 
of the American Society of Mechanical 
Engineers have scheduled the presenta- 
tion of papers on "Form Grinding" by 
J. I. Wilson, Thompson Grinder Co., 
and on “Fabricated Construction in Ma- 


chine Tools” by Mr. Lincoln. W. C. 


Miller, Manager, Headquarters Man- 
Westinghouse 
Electric Corporation, will preside. 
Friday evening, September 19th, will 
be a joint-host session by the American 
Society of Tool Engineers and the Amer- 
with 


ufacturing Department, 


ican Foundrymens Association, 
papers on “ ‘Turning Points in the Met- 
alworking Inc istry" by Myron S. Cur- 
tis, assistant L''rector of Engineering, 
The Warner & Swasey Company, and 
on "When and How to Use Cast Iron" 
by T. E. Eagan, Past Chairman, Gray 
Iron Division of AFA and Chief Metal- 
lurgist, Cooper-Bessemer Corporation. 
'The meeting is to be in the Old Town 
Room of Hotel Sherman, with F. J. 
Schmitt, Director of Sales, D. A. Stuart 
Oil Co., Ltd., presiding. 

'There will be no sessions on Saturday 
and Sunday evenings (the Machine Tool 
Show will be closed on Sunday) and the 
Congress opens again on Monday even- 
ing, September 22nd in the ballroom of 
the Palmer House, when the address 


will be made by Mr. Kettering; R. 





Calendar of Machine Tool Congress 


Date Speaker 


Wednesday, Sept. 17 Fulton Lewis, Jr. 


l'hursdav, Sept 18 J. I. Wilson 


J. F. Lincoln 


Fridav, Sept. 19 Myron S. Curtis 


T. E. Eagan 
Mondav, Sept. 22 


C. F. Kettering 


Tuesday, Sept. 23 Kenneth H. Hobbie 


George Habicht, Jr. 


Brooks Emeny 


Wednesday, Sept. 24 Michael Field 
J. R. Longwell 


Fred W. Lucht 


C. E. Frudden 
Joseph Geschelin 


Thursday, Sept. 25 


1947 


Place Sponsor 
LaSalle American Machine Tool 
Hotel Distributors’ Association 


American Society of 
Mechanical Engineers 


Continental 


Hotel 


American Society of Tool 
Engineers and American 
Foundrymen’s Association 


Sherman 


Hotel 


National Electrical Man- 
ufacturers Association 


Palmer 
House 


Civic Opera Chicago Technical 


Building Societies Council 
Palmer National Machine Tool 
House Builders’ Association 


Continental American Society of 


Hotel Mechanical Engineers 
Knickerbocker Society of Automotive 
Hotel Engineers 

















TECHNICAL NEWS HIGHLIGHTS 


Stafford Edwards, President of the Na- 
Electrical Manufacturers! Asso- 


will preside. 


tional 
ciation 

‘Tuesday evening, September 23rd, the 
Council, 
with its representation of some 50 local 


Chicago Technical Societies 
chapters of technical societies, will spon- 
sor the session at the Civic Opera Build- 
ing, Mr. Hobbie, who is past president 
of the Vice President of 
Driver-Harris Co., will deliver the mes- 


Council and 
sage of welcome and Mr. Habicht, who 
is President of Marshall and Huschart 
Machinery Company, will give the ad- 
dress of the evening on “Machine Tools 
and the Philosophy of Production.” Dr. 
Gustav Egloff, President of the Council, 
and Director of Research, Universal Oil 
Products Co., will preside. 

The Production Engineering Division 
and the Research Committee on Metal 
Cutting Data and Bibliography of the 
American Society of Mechanical Engin- 
eers will direct the program at the Hotel 
Continental on Wednesday evening, Sep- 
tember 24th. Two papers: “Practice and 
‘Theory in Carbide Milling” by Michael 
Field, Cincinnati Milling Machine Com- 
pany, and “Recent Developments in Car- 
bide Application” by J. R. Longwell and 
Fred W. Lucht, Carboloy Company, will 
be presented; C. H. Simmons, Yarnell! 
Waring Company, will preside. 

The final session will be devoted to 
an address “A Trip Through the Ma 
chine Tool Show,” by Joseph Geschelin 
Detroit Editor of Automotive Indus- 
tries. Sponsored by the Societv of Auta- 
motive Engineers, this concluding session 
on Thursday evening, September 25th 
will be in the ballroom of Hotel Knick- 
erbocker, with C. E. Frudden, President 
of SAE, and Consulting Engineer, Allis 








Brooks Emeny, President of the For- 
eign Policy Association and consul- 
tant to the United States Department 
of State since 1943, will be the guest 
specker on the subject "The Tools 


, 


of Reconstruction," at the Overseas 
Dinner of the National Machine 
Tool Builders' Association on Tues- 
day evening, September 23, in the 
ballroom of the Palmer House. 


Chalmers Manufacturing Company, as 
coffee speaker; Stephen Johnson, Jr., 
Vice President of SAE (Production Ac- 
tivity) and Assistant Sales Manager, 
Bendix-Westinghouse Automotive Air- 
brake Company, will be toastmaster. 





Patent Office Publishes New Trademark Rules 


‘THe Patent Orrice has published re- 
vised rules and regulations relating to 
the registration of trade-marks and to 
practice before the Office under the 
new Trade-Mark Act (Lanham Act) 
which becomes effective July 5. The 
Patent Office is now accepting applica- 
tions for under the new 
act. Applications deposited in the Pat- 
ent Office prior to the effective date of 
the act will be a filing date of 
July 5, 1947. 

The main purposes of the new trade- 
mark act are fourfold, 


registration 


given 


according to 
Commissioner of Patents Ooms: 

1. All existing trade-mark legislation. 
previously scattered over numerous 
statutes, is now consolidated. 


2. Registered trade-marks are given 
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protection from interference by state 
or territorial legislation. 

3. Trade-mark registration and pro- 
cedure is brought into harmony with 
commitments of the United States under 
various international conventions. 

4. An incentive for the registration 
of marks heretofore unregistered is 
provided through more effective and 
broader protection against unfair com- 
petition and infringement. 

Thus, after July 5, no one may in 
good faith adopt and use a trade-mark 
that has been previously registered 
under the now prevailing acts of 1881 
and 1905, or that is on the principal 
register under the new act. In addition, 
the Lanham Act provides for the first 
time that under certain well defined 
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conditions a registered mark may, after 
a period of five years continuous use, 
become incontestable. In other words, 
after the five-year registration period, 
the registration certificate may become 
conclusive evidence of the registrant's 
ownership of the mark and of his right 
to its exclusive use. 

'The new act is also characterized by 
a much more flexible and liberal ap 
proach toward problems of registra- 
bility. There are at least three classes 
of marks, Mr. Ooms said, which are 
not registrable under the present law 
but which may be registered under the 
new act. So-called "service" marks used 
in the sale or advertising of services. 
"certification" marks, and "collective" 
marks. 

Union labels, association marks, cer- 
tifying seals and many other emblems 
and devices may now find additional 
protection through registration. In ad- 
dition, marks which are not normally 
recognized as valid trade-marks, such 
as geographical names or descriptive 
names or mere surnames, may now be 
registered if over the course of years 
they have acquired “distinctiveness” or 
true trade-mark significance. 

Mr. Ooms also emphasized that the 
new act recognizes modern practices 
and necessities. Thus the statute pro- 
vides for the first time for assignment 
of trade-marks with only that part of 
the business in which they are used. It 
is no longer required as a prerequisite 
for a valid sale or assignment of a 
trade-mark that the entire business be 
sold or transferred at the same time. 

The act recognizes the modern trend 
of trade-mark use and ownership by 
subsidiary companies, or as the act calls 
it “related companies.” Under the new 
law it will be possible for a parent com- 
pany to register a trade-mark that is 
used by one or more of the company’s 
subsidiaries. 

Present trade-mark owners who wish 
to obtain the benefits of the new act 
may convert their registrations merely 
by filing an affidavit with the Patent 
Office claiming the benefits of the act. 
The mark will then be republished and 
incontestability may be claimed five 
years after the date of republication. 
Republication does not in this case con- 
stitute a reregistration of the mark. 
Hence, third parties will not be given 
an opportunity to oppose the republica- 
tion. Only if the mark itself is changed 
or is applied to different classes of 
goods will an entirely new application 
be necessarv. 

To keep the trade-mark register cl 
of marks which are not in actual use 
the new act requires that every ow 
of a trade-mark file a so-called affida 




















during the sixth year after the date 
of publication or republication. If such 
an affidavit is not filed, the mark will 
be cancelled. 

A new schedule of fees, slightly 
higher than those now in effect, is es- 
tablished by the act. The new fees are 
designed to cover the increased costs of 
administering the trade-mark act. The 


Trade-Mark Division of the Patent 
Office has been enlarged in anticipation 
of a heavy influx of new applications 
and republications. After July 1 copies 
of the revised rules may be obtained 
from the Patent Office receptionist, 
Room 1098-C Commerce Building, or 
by mail from the Commissioner of Pat- 
ents, Washington 25, D. C. 





Laminar to Turbulent Flow Transition Studied 


A MORE COMPLETE UNDERSTANDING of 
the origin of turbulence near a sur- 
face along which air is flowing has 
resulted from wind tunnel experiments 
at the National Bureau of Standards, 
with the cooperation of the National 
Advisory Committee for Aeronautics. 
The transition from smooth to turbu- 
lent flow—an important factor in the 
drag of modern aircraft—has been 
found to be directly related to the 
growth of velocity oscillations in the 
thin layer of air, known as the bound- 
ary layer, through which slipping takes 
place when relative motion of a solid 
surface with respect to air occurs. 
When a streamlined body is 
subjected to air the boundary 
layer envelops it as a sort of a skin. 
Friction between the body and air de- 
pends greatly upon the thickness of 
this layer and upon the ease with which 


well 
flow, 


the strata of air slide past each other. 
If this sliding is opposed only bv the 


viscosity of the air, the flow is said 
to be smooth or Laminar and fric- 
tion is low. If, however, the flow 
becomes turbulent, the strata inter- 


mingle, no longer sliding easily over 
one another, and friction is high. For 
this reason new tvpes of wings, known 
as laminar-flow airfoils, have been de- 
signed by the National Advisory Com- 
mittee for effort 
to preserve boundary-layer 
the 


Aeronautics in an 
laminar 
much of 
face as possible. 

One difficulty with wind tunnel 
periments has been the disturbing in- 
fluence of stream turbulence, and the 
need for turbulent wind 
was becoming increasingly urgent. Ac- 
ordingly, the Bureau undertook an 
nvestigation of damping screens and 
found that by their turbulence 
could be reduced to previously unat- 
tainable levels. Along with this in- 
vestigation the extent of laminar flow 
uong a flat plate was studied as the 
turbulence of the tunnel was reduced. 
Contrary to the 
f laminar continue to 


flow over as wing sur- 


CX- 


less tunnels 


use 


expectations, 
flow did 
rease with reduction in stream tur- 


extent 
not 
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Q002*Q/0 ribbon 
goprox. 0.006 


Apparatus designed at the National 
Bureau of Standards for the study of 
transition from smooth to turbulent air 
flow in the boundary layer adjacent 
to a flat plate in an air stream. To 
cause oscillations artificially, a thin 
metal ribbon was stretched across the 
plate within the boundary layer and 
held edgewise to the flow by thin 
spacing blocks. Oscillations were 
picked up by a hot-wire anemometer. 
but reached a limit 
further 


bulence, bevond 
occurred. 
The hot-wire anemometer was then 
placed in the laminar boundary layer, 
to determine the extent to which the 
laver was disturbed when the external 
flow known to be exceedingly 
smooth. A strange phenomenon was 
The velocity 
found to be varying in a 
manner with a 


which no change 


Was 


now observed. was 
sinusoidal 
frequency so definite 
that it could be determined with ease. 
The oscillation increased in amplitude 
with distance from the leading edge 
of the flat plate and finally broke into 
turbulent flow. Amplified velocity 
waves leading to transition were real. 

Transition from laminar to turbu- 





lent flow can result from a velocity 
wave set up either by a vibrating object 
in the boundary layer, such as a vi- 
brating ribbon, or by disturbances from 
the outwide, such as stream turbulence 


and sound. Stream turbulence gen- 
erally has a more nearly random dis- 
tribution of energy with frequency 


than sound. Sound disturbances with 
a concentration of energy in frequency 
bands that are highly amplified by the 
boundary layer may thus be more con- 
ducive to early transition than stream 
turbulence. This is important in free 
flight where turbulence is probably 
negligible but where engine and pro- 
peller noise is present in large amounts. 

[t is possible that boundary layer 
oscillations may arise from internal 
as well as external disturbances—that 
is, from surface irregularities and vi- 
bration of the surface. A randomly 
distributed roughness may produce ef- 
fects similar to small amounts of tur- 
bulence in the air stream. Vibration 
of the surface, like sound may pro- 
duce oscillations when the frequency 
is near some value that is highly am- 
plified by the boundary layer. An 
investigation of these and other phases 
of the problem may provide useful 
information on the important problem 
of laminar to turbulent transition. 


German Synthetic Adhesives 
Substitute for Natural Rubber 


GERMAN SYNTHETIC ADHESIVES devel- 
oped by I. G. Farbenindustrie provided 
good wartime substitutes for natural 
rubber adhesive tapes and plasters ac- 
cording to a British report on sale by 
the Office of Technical Services, De- 
partment of Commerce. The report 
was prepared for the British Intel- 
ligence Objectives Sub-Committee. The 
investigators claim that because of the 
availability of better synthetics, Ger- 
man wartime adhesives were superior 
to the British products. 

The three Farben synthetics chiefly 
used by German adhesive tape manufac- 
turers were “Oppanol B,” a polymer 
of isobutylene, and “Oppanol C” and 
"Igevin," both polyvinyl ethers. None 
of these materials was developed by 
Farben especially for the adhesives in- 
dustry. The best results were obtained 
by combining Oppanol C, a high molec- 
ular weight polyvinyl isobutylene ether, 
with Igevin, a low molecular weight 
polyvinyl isobutyl ether. From 20 to 30 
percent of this mixture was used in 
combination with such conventional ma- 
fat, zinc oxide and 


terials as wool 


softening oils. 
Other Farben synthetics used in ad- 
“Cosal,” 


hesive manufacture were 
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made of Oppanol C, Igevin and benzine, 
and "Elaoel," 
from the polyhydric 
alcohols with synthetic fatty acids. Buna 
S was considered unsatisfactory because 


a plasticizer produced 


osterification of 


it deteriorated rapidly when used as 


an adhesive. All adhesive manufacturers 


preferred natural rubber to the syn- 
thetics even though the natural product 
did not age as well as Oppanol plaster. 

No cotton 


backing material during the war. Rayon 
fabri 


was available for use as 
s apparently provided an adequate 

Paper, viscose film and cel- 
The 
a long-fiber creped 
treated by 


Ls 
lulose ; ‘tate 


flm were also used. 
paper was usually 


type, sometimes impregna 
tion with buna S. 

Orders for the ( PB-60895, 
microfilm, S1) should be 
Office of Technical 
Services, Department of Commerce, 
Washington 25, D. C.. and should be 
accompanied by check or money order, 


lreasurer of the U. S. 


report 
photostat $3; 


idd ressed to the 


) hl t tł > 
pavabie to the 


New Insulant Claimed to 
Increase Refrigerator Capacity 


DEVELOPMENT OF A INSULANT 
which is claimed to increase household 
refrigerator and freezer capacity up to 
without adding to outside dimen- 
ias been announced by the Mon- 
The capacity 
of the average household refrigerator is 
cu.ft. to II 
thicknesses 


SAVING 


sions 
santo Chemical Company 
said to increase trom 
u.ft. by cutting down wa 
insulating 
refrigerator capacity of § 
a 9 cu.ft. 
I3 cu. ft. 
household 
2 cu.ft. 
l'he insulant described bv chemists as 
substance 


normally taken up by bulky 
materials. \ 
ft. is increased to 8 ft., and 
capacity is increased to about 
The capacity of the averag 
freezer is increased from 5 to 9 
an “aerogel,” is a powdery 
from which all liquid matter has been 
removed without destroying the micro- 
scopically-small honeycomb of individ- 
comprising the substance. 
SiO, and 94 per 
a fine, free- 


ual cells 
Chemicallv, it is 6% 
cent air. Physically, it is 
flowing white powder, or 
rregular lumps up to one- 


it may be 


omposed ot 
half inch in diameter. 

The walls of the cells block the mo- 
which heat 


a widening chain 


tion of molecules carry 
among each other in 
effect The 
less than the mean free path in air of 
the heat-carrving The cell 
act as buffers against heat 


average cell space is 
molecule. 
walls thus 
transfer and make the product an ex- 
tremely efficient insulating material. It 
is said to be the only product with a 
thermal conductivity lower than that of 
still air. 
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Stamped Wiring For Economical Production 


A NEW TECHNIQUE in “prefabricated” 
wiring, which uses metal-forming ma- 
chinery to produce a wiring subassem- 
bly, has been developed by the Frank- 
lin Airloop Corporation, Long Island 
City, New York. 


velopment. of 


Coming after the de- 
“printed” and “sprayed” 
circuits, it is claimed to be a method 
of cutting costs on man-produced elec- 


trical equipment requiring complicated 


wiring—radios, telephonic devices, au- 


tomatic controls, and panels. 


Electronic equipment circuit dia- 


zrams consist essentiallv of horizontal 


and vertical lines, with crossovers and 
Stamped wiring con- 


vertical 


interconnections. 
horizontal and 


with the 


sists of con- 


ductors insulation between 


them constituting an inherent cross- 


over, and evelets, rivets or some other 
type of fastening providing intercon- 
Thus it is readily possible 
for an engineer-draftsman to make the 


transition from schematic to stamped 


nection, 


wiring drawing. Location of evelets or 


pins, points at which conductors should 
be cut, and placement of parts is also 
planned at this time. 


Basically, stamped wiring consists of 


a thin sheet of insulation with a series 
running in a 
side and 
conductors on the 


of parallel conductors 


horizontal direction on one 


a series of vertical 
other 


horizontal 


side. Interconnection between 


and vertical conductors is 


accomplished by punching through the 
insulation intervening between such 
and then 


means of an evelet or pin. 


conductors joining them by 


Where connection to a single hori- 


zontal or a single vertical conductor 


is desired, without interconnection, an 


evelet or pin may be punched into 


the selected conductor at a point which 
causes it to miss metal on the reverse 
side. Where breakup of a single hori 
zontal conductor or single vertical con- 
ductor into several horizontal or 
vertical conductors is required this ma 
be accomplished by the simple process 
conductors at 


of cutting the one or 


more along their length or 


height. 


points 


Alignment of circuits in production 


is claimed to be materially simpler 


than where conventional wiring is 


used, since wiring stamped out by a 


die will not vary from set to set. 


Stamped wiring layout, consisting of interconnected copper strips fastened on 
either side of an insulation board, eliminates "'rat's nest" of conventional 


conductors, and is 


adapted to highly accurate mass production methods. 


Deck, ready for insertion in metal chassis, has cutouts for tubes and transformers. 
A few flexible wires from speaker and controls on chassis pass through cutouts. 
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WASHINGTON NOTES 





Truman Reverses Policy 


On Science Foundation 
President Truman's veto of the 
Science Foundation Bil! is claimed to be 
than an Repub 
“enl ghtened” | 
veto had 
for 
manv of his scientific advisers. 


mort attempt to rob 


licans of credit for social 


The 


President 


EE Lud 
legislation. been urged 


on the some weeks by 

The administration group that fought 
for the bill last vear has now concluded 
that toi | 


training Is no problem toda. 


money scientific research an 
Military 
expenditures and veterans’ scholarships 


re already bigger tl limited scientific 
are already Digger than limited scientin 


manpower can handle. What the ad- 
ministration wants now is tighter cor 
relation ot federal expenditures to 


onserve that 
part-time semi-governmental board can 


not do this. 


manpower. lt feels 


\dministration strategy now calls foi 
executive appointment Of a scient fic CO 
Fall 


Foundation legi 


ordinating body sometime in 
Active 
tiol would be shelved until veterans’ 


benefifs run out, 


the 
pressure on 


'rior to the President's veto, active 
by Republican leadership in 
Congress rev ilized the bill to es ab 
lis National Science Foundation 
z the final days of the Soth 

( rress. Members of the interstate 


nd foreign commerce ommittee ap 


proved a considerably amended version 
the original bill, and house leader- 
pushed the bill to final action. 


Speaker Joseph W. Martin, Jr., 


he measure 


sh p 
gave 
a priority on the crowded 
ise calendar. 

[he 


Congressman 


House version, 


sponsored by 
Charles A. Wolverton 
(Rep, N. J.) differed in several re- 


spects from the Senate bill: 


these dif- 
reconciled in House- 
Senate conferences. The Senate defeated 
a motion of Senator Wayne Morse of 
Oregon to 


lerences were 


consideration until 
January. He offered the motion in pro- 
test against action of a Senate-House 
Conference Committee in deleting his 
Proposal to set aside 25 percent of the 
Foundations funds for state supported 
institutions. 


delay 


Features oF THE Bitt—After a year 
and a half of hearings and discussion, 
during which volumes of testimony pro 
and con from government officials, in- 
dustry, scientists and engineers were col- 
lected, passage of the bill came as a 
short-lived relief. The bill puts scien- 
tists in charge of the Foundation. 

As defined in the bill, the Founda- 
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Dr. Alfred N. Richards, vice president 
of the University of Pennsylvania re- 


cently elected president of the 
National Academy of Sciences, to suc- 
ceed Dr Frank Jewett. Dr. Richards 
was chairman of medical research for 


the Office of Scientific Research and 
Development during the war. 





tion diftered ittie 
House had passed as H.R. 4102 
Wolverton Bill) ind 


ipproved Smith Bill (S. 


from what the 
(The 
the Senate 


526). Co-spon- 


trom 


sors of S. 526 were Senators Fulbright 


and Magnuson, proponents of Science 


foundation legislation in the 79th Con- 


2,9 1 
Fress, which would have made the 


Foundation’s director a Presidential ap- 
pointee with almost complete power of 
the Foundation’s activities. 

The new bill provided for: 


I. Presidential appointment and Sen- 
ite approval of a 24-man board of di- 
rectors, to serve six year terms. 

2. Appointment of the Foundation’s 
for 
members of the Foundation themselves. 

3. An committee of nine 
elected by the Foundation from its own 


director an indeterminate term by 


executive 


membership, with authority to exercise 
the granted the Foundation. 
The committee was to meet at least six 
times a year, and the Foundation itself 


powers 


was required to meet only once a vear. 


The law as it stood before the veto 
met the objections of most scientists 
polled by the Inter-Society Committee 
for a National Science Foundation (see 
June “Washington Notes’). Two-thirds 
of the scientists were willing to accept a 
compromise which included a large gov- 
erning body, and a single administrator. 


According to the bill, the Foundation 
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was directed to perform the following 
functions: 

1. Establish a national policy for pro- 
motion of basic research and education 
in the sciences. 

2. Initiate and support scientific re- 
search relating to national defense. 

3. Initiate and support basic research 
in the mathematical, physical, medical, 
biological, engineering and other sciences. 

4. Grant scholarships and graduate 
fellowships in the sciences. 
of scientific in 


5. Foster exchange 


formation among American scientists 
and scientists abroad. 
6. Correlate Foundation research 


with other public and private research. 


The Foundation was also directed to 
establish special commissions on cancer 
intravascular 
any 


research and heart and 


disease. Special commissions on 


other subjects it deems necessary can 


also be established. Each of these com 
missions will have eleven members ap- 

the Foundation, six to be 
and from the 


public. The duties of these special com- 


pointed by 
scientists five genera 
to recommend an overall 
field and to 


field as the 


m'ssions are 
research program for the 
review programs in each 
are being carried out 
The 


not radically different from present gov- 


à m 
patent policy of the bill was 


ernment patent policies. It merely pro- 


“shall 


protect the public interest and the equi- 


vides that each research contract 


ties of the individual or organization” 
performing the research work. 

The amendment sponsored by Sena- 
Morse, to apportion some of the 


funds the 


tor 
Foundation’s among states 
for use in tax supported colleges and 
universities, was objected to as having 
"pork barrel" 
the House-Senate Conference Commit- 
tee did make some gestures which rec- 
ognize the sentiment that resulted in 
earlier Senate acceptance of the Morse 
Amendment. The bili that the 
committee of Founda- 


possibilities. However, 


read 
executive the 
tion was to provide representation not 
only for diverse interests but also for 
“all areas of the nation” as far as prac- 
ticable. It also provided that the Foun- 
dation was to use its funds with the ob 
jective of aiding institutions, agencies, or 
organizations which if aided would ad- 


vance basic research. In selecting can- 


didates for research fellowships, the 
Foundation was to choose solely on the 
basis of ability. However, when two 


candidates of equal ability apply for one 
scholarship or fellowship, the Founda- 
tion was directed to spread these awards 
among the states and territories. 
The Foundation’s authority in 
field of basic research was quite effec- 


the 
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tive. It would set up its own rules and 


regulations, spend money appropriated 


sees fit, make contracts, acquire 


as it 
property, publish information and co- 
in anv international research ac- 
The bill 


on annual expenditures. 


operate 
tivities. itself set no ceiling 
The limit was 
No 
members of the 


of the 


it was believed 


to be voted bv Congress each vear. 
funds 
Soth 


Foundation. 


voted by 
the 


were 


Congress for support 
However, 
that an appropriation was to be made 
the 


Sponsors of the 


during the opening days of next 
Congress in January. 
measure have said that it would require 
25 million dollars a year at the start. 
One the bill called 


for an Inter-Departmental Committee 


provision of 


MICROH ARDNESS perfected by 
the 


States Steel 


TESTER 


scientist of Research Laboratory, 


l nited Corporation ot 
Delaware, Kearney, N. J., 


a staff member, aids in the development 


oper ated by 


of steel of definite hardness and tough- 


ness for specific industrial applications. 


l'he tester comprises a penetrating unit 
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on Science, composed of the Director 
of the Foundation and representatives 
of government agencies engaged in sci- 
entific activity. This committee was to 
correlate government research, make 
recommendations to the president. tlie 
director of the foundation, and report 
at least once a year to Congress on 
the progress of government 

With the passage of the bill. severa! 
‘The 
first problem to be settled was who will 
be appointed to the Board of Directors 
f the even 


important, who was to be appointed by 


resea rch. 


questions remained unanswered. 


Foundation and more 


the Foundation to the directorship. 
Fear was expressed by industry on 
authority. A disturbing 


the limit of 





United States Steel Corporation 


(left) and a mechanical stage ( right) 
equipped with a microscope capable of 
magnifying the steel test field 500 to 


1300 times. Hardness is measured by 
als of a diamond-made pene- 
tration in terms of each 


roughly equaling forty millionths of an 


the diagon 


microns 


In h. 


PRODUCT 









feature was the thought expressed in the 
bill that government agencies shall be 


the right to survey activities in 


the field of private enterprise. While 
the bill stated that the Foundation was 
to have no authority to dictate or con- 
education in the na- 


with its power over 


given 


trol research and 


tion, nevertheless 
the purse strings of basic research, it 
the foundation could 


the language of the 


was possible that 
have interpreted 
bill too literally, and it could have at- 
tempted to rigidh 


policv both in science and in engineering. 


outline a national 


Fulbright Bill Held Over 


As Congress neared the close of its 
session, Senate consideration of the Ful- 
bright Bill, S. 493, establishing a 
manent office of Technical Services in 
the 
tabled in the Senate under the objection 
of Senator Wherry of Nebraska. 

The bill, as reported favorably by the 
Senate Committee on Expenditures in 
the Executive Departments, eliminated 


per- 


Department of Commerce. was 


some of the controversial activities con- 
tained in Senator Fulbright’s original 
Senator Fulbright’s _ bill 
sought to provide a clearing house for 


proposals. 


technical information and the machinery 
for developments 
The Senate Committee eliminated the 
contained in the original 
assistance to 


recording technical 
provisions 
inventors 
their 
inventions, as 


for 
the evaluation of 
marketing their 
as the provisions regarding auth- 


measure 
through 
and in 
well 
orization for government financed ap- 


ideas 


plied research, such as is now being 
attempted by the industrial 
and development division of the Com- 
merce Department Office of Tech- 
nical Many objection arose 
to the bill as a whole, and it is felt by 
some industry people that there is no 


resear( h 


Services. 


need even for the provision for record- 
ing of technical developments, since the 
patent office already is recording inven- 
tions which the inventor desires to pat- 
ent. The other function left in the 
bill, in addition to the recording office, 
was the operation of an information 
clearing house for evaluation, publica- 
tion and dissemination of enemy tech- 
nical and declassified in- 
formation from Unitcd States military 
and governmental Even with 
Senate passage of the measure it was 
vident that favorable action by the 
House in the early days of the next 
session would be extremely unlikely. 


information, 


sources, 


In the meantime, the Commerce De- 
partment Office of Technical Services 
as been given an appropriatior 
has been 1 api tion of 


$790.000 for the fiscal year 1948 to 
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continue a formation and estimated 


propriations for the Commerce Depart- 
ment resulted in sufficient funds to keep 
the office going. 


Microfilming of 


minimum program of dis- 
semination information which already 
has microfilms in its files. While the 
House had already refused any funds 


5,000, are 
some 500,000 separate documents total- 
pages. The Office of 


Technical Services claims that its major 


ing 5 million 


technical informa- 


for the Office of Technical Services tion in Germany has been completed problem is the placing of these German 
because of the lack of specific Congres- and all film reels are now in this coun- language microfilms in industry and 
sional authorization for such activities, try or enroute. Reels that have not yet technical societies for a reading and 


the House-Senate Conference on ap- been examined for potential useful in- evaluation of the documents. 


F ore i gn R e p orts Sciences, Bangalore; Indian Acad- | 
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Russian Electric Calculator 

The Soviet Power Institute is re- 
ported to have developed an electric 
calculating machine suitable for solv- 
ing a system of ordinary linear, dif- 
ferential and algebraic equations, 
both with real and complex coefh- 
cients. Designed in accordance with 
the general theory of the electrical 
analogy of physical phenomena, the 
machine is claimed to represent an 
improvement of an apparatus pre- 
viously developed to solve differen- 
tial equations in quotient derivatives 
with variable coefficients. 

In the present which 
consists of a combination of elec- 
tronic tubes, resistors and capacitors, 
currents and voltages vary with the 
variations of the unknown quanti- 
ties in both differential and algebraic 
equations. The machine is re- 
portedly capable of solving a system 
of six linear differential equations or 
six algebraic equations with complex 
coefficients. The apparatus has al- 
ready been utilized tc solve problems 
relating to turbo-generators, the sta- 
bility of aeroplanes and the fluctua- 
tions of control systems. 


machine, 


Russians Claim 
Spark Erosion Cuts Metal 

Expansive claims are made for 
a new Russian process which cuts, 
bores, engraves slots, laps, and coats 
metals with other tools than 
copper-graphite electrodes. The re- 
moval or deposition of metal is 
obtained by a succession of sparks 
at a controlled rate. 


no 


According to 
Russian technical journals the proc- 
ess may eliminate all the 
use of cutting tools. 

The work is placed in an oil 
bath and over it is suspended the 
electro-magnet which “jiggles’’ the 
tool-electrode and down. The 
the cathode. the plate the 
for the sparks which pro- 
ceed to erode the metal ahead of 


present 


up 
rod is 
anode 


SEPTEMBER, 


from McGraw-Hill World News 


arc is avoided 
heating and its 
Once the spark 
action has been set up it is claimed 
that it is not for the 
electrode to make contact with the 
work. 


the electrode. An 
and with it the 
effect on the. metal. 


necessarv 


Conventional cutting tools 
"ground" by such erosion are said 
to be tougher and more durable 
than those sharpened by abrasive 
wheels. Good cohesion is obtained, 
the Russians say, when metals are 
deposited bv of polarity. 
The strangest claim is that after 
comprehensive application of the 
new process "only a minimum of 
power" will thereafter be 
required for machining operations. 


reversal 


electric 


Engineering Society's Head 
ASME Honors British 

Lord Dudley Gordon, a leading 
figure in the steel finance in 
Britain, has been formally welcomed 
into honorary membership in the 
A.S.M.E. by Prof. A. G. Christe, 
Johns Hopkins Universitv professor 
of mechanical Lord 
Gordon has recently been elected to 
the presidency of the Institution of 
Mechanical Engineers, which has 
been marking its centenary with a 
week-long celebration marked by pa- 
pers and addresses by noted British 
and foreign 


and 


engineering. 


engineering figures. 
Prof. Christie, a past-president of 
the A.S. M.E., has been attending the 
celebration as an official delegate of 
the American body, and delivered a 
paper. 


Indian Scientific Academy 
To Coordinate Research 

The Scientific Consultative Com- 
mittee, recently set up by the Gov- 
ernment of India, has decided to 
establish a central scientific body for 
India called the United Academy of 
Sciences in which will be merged 
the present National Academy of 
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emy of Sciences, Allahabad; and the 
National Institute of Sciences, Delhi, 
which were all working independ- 
ently of each other. Describing the 
decision as “a great step forward in 
the progress of science in India", 
the famous Indian physicist and 
Nobel laureate, Sir C. V. Raman, 
who is head of the Bangalore Insti- 
tute, explained in an interview that 
by increasing contact between Indians 
from various parts of the sub-con- 
tinent, this step would have far- 
reaching effects on the progress of 
science in India, and enable the In- 


dian scientists "to stand on their 
own feet". 
Another announcement envisages 


immediate steps to put into opera- 
tion the Government of India's de- 
cision taken earlier to establish 
Eastern and Western higher tech- 
nical institutions—two of a series 
of four institutions. The other two 
will be established in North and 
South India. Each institution is ex- 
pected to provide facilities for in- 
struction to about two thousand 
under-graduates and one thousand 
post-graduate research students. It 
is estimated that by 1951 there should 
be an annual output of about four 
thousand engineers, whereas the ex- 
supply is than fifteen 
hundred. This goal will be reached 


when all the four institutions 
established. 


isting less 


are 


British Fellowships for 


Study of Metals 

Five scholarships have been set 
up to further British research in the 
metals industry. At the invitation 
of Sir William Griffiths, chairman 
of the Mond Nickel Company, five 
organizations representing nickel, 
iron, steel and mining, have agreed 
to award for each of the next 15 
years, five fellowships. 

The awards will take the form of 
traveling scholarships with training 
in industrial establishments. Uni- 
versity training may be arranged in 
special circumstances. 
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Bureau of Standards Develops New Method for Measuring Wear 


SOLVING ONE OF THE MAJOR PROBLEMS 
determination of the wear of 
lack of a con 


venient method for accur 


n he 
nery surfaces, the 

itely measur 
worn off, 
Bureau of Standards has 
diamond indentation 
method of measuring wear A 
tne McKee 


Wear Gage, was developed to 


ng the amount of material 


the N ational 
deve loped a 
sensi 


tive measuring instrument, 


meas 


ure extremely small increments of 


wear, as little as 0.0001 in. under fa 


vorabit conditions considerably less 


methods. By 


working 


Ww th other 


ng to the 


than apply 


surfaces narrow 
diamond-shaped markings that show a 
definite 


change in one oi readily 


more 
after 


amounts of wear, the 


measurable dimensions relatively 


small gage pro 
des a determinable indication of wear 
it the point where the marking is made. 
The 


mat 


McKee gage was designed pri 
indenta- 
walls 


ly to locate and measure 


tion marks on the cvlinder and 


Indentation made with the McKee wear gage. 


pistons of radial aircraft engines, since 


permanent distortion of such parts 
during operation had heretofore nulli- 
fied the significance of any previous 
The choice 
of the type of mark was influenced by 
an earlier development at the National 
of Standards—the Knoop In- 


denter for hardness of 


methods of measurement. 


Bureau 
measuring the 
materials. 

Special apparatus was developed for 


making and measuring the marks 


placed on the wearing surfaces by the 


diamond indenter of the wear 


With a 


n a specially 


gage, 


cylinder or piston mounted 


fixture, marks 


desired 
means of the diamond 
forced by 


pressure to a predetermined depth into 


designed 


we applied at am position on 


the surface by 


point, which is mechanical 


the surface piece. The viewing and 


measuring apparatus consists of a con- 


ventional microscope and  eve-piece 


scale, modified by the addition of two 





On the left (top to bottom) are the 


plan, longitudinal, and transverse sections of a mark before wear has occurred; 


right, after material has been worn from the surface. 


Shape of the mark 


remains the same, but length decreases in proportion to material removed. 
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that it can be 
periscope for 
the cylinders. 


right angle prisms so 
used as a 


inside of 


viewing the 


The McKee wear gage provides the 
i I 


particular advantage of an indication 


of wear onlv, while the usual measure- 


ments of changes in diameters of the 
pistons and cvlinders do not differen- 
tiate between wear and distortion that 
ma It also indi 


particular 


occur during a test. 


cates wear at a point on 


the surface, whereas measurements of 


diameter involve changes at two points 


and practical means are not generally 


available for determining the amount 


at each point, Also, the method 


require the 


of wear 
does not careful technique 


necessary to 


measure diameters with 


corresponding accuracy. 


In addition to its use as a practical 


a , 
met iod of measurement of wear n 


aircraft and automotive engine. cvlin 
ders, the indentation principle appears 
applicable to other machine elements, 
gages, dies, and wearing surfaces 
material iS of 
that the 


their 


where the such a na 


ture indented marks 


will re- 
tain For 
example, a mark placed on the wearing 
surface ot 


shape in service. 


certain dies 
had 


worn beyond specified tolerances. 


production 


would readilv indicate when it 


been 
Engineers Council Names 

Advisory Group to State Dept. 
Tui 


ing on 


ENGINEERS JoINr CouNcIL, act 

a request of the State Depart 
ment, has established a five-man advis- 
with two-fold 


ory committee pur- 


pose: ‘| O 


serve as a consultative 


and 
zroup to the State Department 
as and when requested ; 


advisor 


and in a similar 
wav to serve the Engineers Joint Coun 
National 


M ho Is 


cil representative on the U.S 
UNESCO 
to be named. 


Commission on 
shortly 

‘The newly authorized group is called 
a “Consultative Committee to the Com 
mittee on International Relations of 
EJC." It is composed of one member 
of each of the 
EIC, as follows: 

E. M. Hastings, President of the 
American Society of Civil Engineers. 

Clvde Williams, President of the 
American Institute of Mining and Met 
allurgical Engineers. 

D. Robert Yarnall, Past President of 
The American of Mechanical 
Engineers. 

W. E. Wickenden, Past President of 
the American Institute of Electrical En 
gineers. 

i G 
American 
neers. 


constituent societies of 


Society 


Vail, Past President of the 
Institute of Chemical Engi- 
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Transition Temperatures of 
Steel Plates Studied 


TRANSITION TEMPERATURE of steel 
plates—the at which the 
mode of failure changes from a ductile, 
shear type to a brittle, cleavage type 

may 


temperature 


above 
room temperature according to the re- 


vary from freezing to well 


sults of a series of tests to determine 


causes of cleavage fractures in ship 
Three reports on the tests are 
now on sale by the Offce of Technical 


Services, 


plates. 
Department of Commerce. 
The reports summarize the results of 
research conducted on steel ship plates 
and tubes at the University of Cali- 
fornia for the Office of Scientific Re- 
search and Development and the United 
States Navy. 

The principal materials used in the 
tests three lots of semi-killed, 


Two of these steels 


were 
hull quality steels. 
were of medium carbon and manganese 
content, tested in “as-rolled” condition, 
while the third was of somewhat lower 
and higher 


ind was tested 


irbon manganese content 
in the as-rolled condi- 
tion and also after having received a 
normalizing treatment. 

The specimens used in the principal 
inch plates containing 
slot 
length equal to one fourth of the speci- 


men width. 


program 
a narrow 


were 
transverse having a 
These were tested in ten- 
sion in widths ranging from 12 to 108 
nches, and observations were made of 
load at development 
fracture lead. 
load. mode of frac- 
ture, strain distribution over the faces 


the maximum load. 
of cracks, 
sorbed to maximum 


energy ab- 


of plates and thickness reductions near 
the lines of fracture. 
Results 


of steel of essentially the same chemical 


from the tests of two lots 


except for 
that 


nitrogen 
steel with 
had a 
siderably higher transition temperature. 
The steel with 
the higher transition temperature was 


omposition 
tent 


con- 
the 


con- 


revealed the 


higher nitrogen content 


microstructure of the 
ilso considerably 
ible tempera- 
tures was found when one lot of steel 
was tested in the 


coarser. 


No appreci- 
difference in transition 


as-rolled and in the 
normalized conditions. 

Improved metallurgical structure of 
nother lot of steel, accomplished by 
requenching and redrawing at a lower 
temperature, resulted in lowering of 
the transition temperature and an in- 
rease in the ability to absorb energy. 

One of the reports describes experi- 
mental work and 


twelve 51⁄4 in. 


results of tests on 
diameter thin-walled 
tubes of aluminum-deoxidized steel sub- 
iected to various conditions of biaxial 
stress. 
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TECHNICAL NEWS HIGHLIGHTS 


Hot and Cold Air Without Moving Parts 


A “HOT-COLD PIPE’ 15 in. long and 1 in. 
in diameter that converts ordinary com- 
pressed air into both hot and cold air 


without the aid of moving parts has 
been built by Westinghouse Research 
Engineers. As vet scientists have no 


explanation for the phenomenon though 
t is conjectured that the cause may be 
a frictional effect between gases moving 
at different the 
principle a working model was made. 


velocities. To study 


In operation compressed air is 
pumped into a nozzle at one end of the 
There it 


. 1 


strikes the 


pipe. inner wall 
of the pipe tangential to the diameter 
and is converted into a whirlpool of 


spinning gases. The air in the center 


becomes cold almost ‘nstantly while 
that on the periphery gets warm. The 
cold air is drawn off through a 1⁄4 in. 


opening at the center, while the warm 
air is tapped from the periphery. 


With 
diameter, R. Hilsch. its 


the original tube 3/10 in. in 


German in- 
ventor, claims to have produced simulta- 
154 deg. F. and 10 deg. 


F. The present model has purposely 


neous jets at 


been constructed larger in diameter to 
expedite instrumentation for scientific 
study. Thus, it gives a temperature dif- 
ference of only several degrees. 

Low efficiency rules out commercia! 
application at this time, but it is felt 
that it mav lead to unexpected develop- 
ments. At present it holds promise as a 
tool for making 
a Bunsen burner makes heat. 

Shown in the illustration is the “hot- 
cold pipe" constructed at the Westing- 
Hot or 
cold air can be tapped from either end 
of this Above, warm air is 
being drawn off at the left end while 


laboratory "cold," as 


house Research Laboratories. 
model. 


cold air is coming from the opposite end. 





Revisions Announced 
For NEMA Motor Standards 


A SECOND REVISION has recentlv been 
issued for the NEMA Motor and 
Generator Standards, Publication No. 


Standards of particular in- 
"D" flange, the 
de- 


her- 


45-102. 
terest cover the 
method of 


termination, 


new 
resistance temperature 
integral-horsepower 
metic motors, and small-power motors 
for special applications. 


NEMA 


D” flange for integral-horsepower mo- 


The dimensions of the new 


1947 


tors built in frames 203 to 505 are 
Five "D" flanges accommodate 
the different 

standardized motor frame 
This new flange has the fol- 
four principal features: 

1. A male rabbet. 

2. Face of flange is in line with the 
shaft shoulder. 


3. Diameter of flange is not greater 


given. 
the spread of 
NEMA 


sizes. 


sixteen 


lowing 


than diameter of motor (except on 
frames 203 and 204). 
4. Motor mounts on the machine 


from the motor side. Mounting holes 
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go through the flange from the motor 
side. 

The resistance method of tempera- 
ture determination for large- and 
small-power a-c motors, single phase 
and polyphase, is now recognized as 
an optional method of temperature 
determination, and the applicable 
standards have been revised. 

A new standard has been added cov- 
ering the dimensions of integral her- 
metic motors for herme:ic refrigeration 
compressors. Additional standards are 
now in the process of being developed. 

Small-power-motor special applica- 
tion standards included are: (1) Mo- 
tors for belted fans and blowers, (2) 
stoker motors, (3) cellar drainer and 
sump pump motors, (4) gasoline-dis- 
pensing pump motors, (5) oil-burner 
motors and (6) washing-machine mo- 
tors. These are in addition to those 


contained in the first revision, which 
covered (7) hermetic motors, (8) belt- 
drive refrigeration compressor motors, 
(g) jet-pump motors and (10) motors 
for shaft-mounted fans and blowers. 


Powder Metallurgy Author 
Changes Affiliation 


Shortly after our receipt of the man- 
uscript of his article, “Improved Engi- 
neering Properties of Parts Made From 
Iron Powders”, Dr. Claus G. Goetzel 
severed his connections with the Ameri- 
can Electro Metal Corp. and with sev- 
eral associates organized the firm of 
Sintercast Corp. of America, New York 
City. This firm serves as consultants 
in the powder metallurgy field, carrving 
clients projects through laboratory de- 
velopment to full scale production. 





DISCUSSIONS AND COMMENTS FROM READERS 





Defends Industrial Research 
By Universities 


To the Editor: 

| have just read with deep interest 
the article “Commercial Research by 
Universities” appearing in the June 
Product 


loulmin's arguments are 


ssue of Engineering. Mr. 
unassailable 
ind deserve careful consideration by 
both the executive heads of universities 
ind private industrialists. They are 
both contributing to a situation that 


AT, 


ooner or later will bring discredit to 


7 


iniversities as well as to industrv. 
Your article is timely and will con- 
tribute much to a better understanding 
of fundamental research as contrasted 
to industrial research. W. P. PUTNAM 
The Detroit Testing Laboratory 


Tax-Exempt Status of 
University Industrial Research 


To the Editor: 


} 


| subscribe whole-heartedly to the 


article “Commercial Research by Uni- 
versities Threatens Science and Educa 
tion, by H. A. Toulmin, Jr., which 
appeared in the June issue. 

When universities step out of the 
field of acquiring basic knowledge and 
| 


imparting it to others—which is thei: 


primary function, and by virtue of 


which they are tax-exempt—and enter 
into the industrial research field for 
fees, they should lose their tax-exempt 
status on the commercial transactions 
which they conduct. Because of their 
eleemosynary position, no one has felt it 
advisable to openly criticize them, and 
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so the growth of their transactions in 
commerce—all  tax-exempt—has in 
creased by leaps and bounds. 

For instance, Bulletin No. 16 of the 
Federal Security Agency, U. S. Office 
of Education, published some interest- 
ing information on the dollar volume of 
commercial transactions conducted by 
land-grant colleges and universities. On 
page 6, Table No. 5, there are shown, 
under Sales and Services for the year 
1943-1944, $21,790,232 for white insti- 
tutions and $432,614 for negro, an in- 
crease of 2' million dollars over the 
preceding year. 

On the same page and table there is 
an item, “Organized Research Sepa- 
rately Budgeted”. For the year 1943- 
1944, $30,309,322 for white institutions, 
and 1,906 dollars for negro institu- 
approximately 


tions—an increase of 


s million dollars over the preceding 
vear. 

This group received in the 1943-1944 
year taxpayers’ funds from the public 
treasury amounting to $102,271,549 for 
white institutions, and 830,201 dollars 
for negro institutions. Yet they are 
allowed to compete with the taxpayers 
in commercial enterprise on a tax-free 
basis, 

Tables 10 and 11, pages 31 through 
36, break this information down by 
name of educational institution. This 
booklet covers only 52 educational insti- 
tutions of the land-grant variety. These 
are required by law to make reports to 
the Federal Government showing in- 
come and expenditures. There are 
hundreds of other educational institu- 
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tions which are not required to file this 
information. 

By virtue of their tax-exempt status, 
these institutions can acquire from their 
current income high priced equipment 
which professional people such as mem- 
bers of the American Council of Com- 
mercial Laboratories and others must 
acquire from net profits after taxes, 
and it must be a capital charge with 
them, which can be amortized only over 
a period of years. Educational institu- 
tions entering this field for profit utilize 
land, buildings and equipment, supplied 
in part by taxpayers, to compete with 
people who are taxed to make existence 
of the universities possible. 

The plea has been made that educa- 
tional institutions need to do this in 
order to eke out the low rates that are 
paid instruction staffs. They should 
acquire this money by other means, be- 
cause the commercialized educational 
institution today is losing caste. It is 
chasing the almightly dollar to such an 
extent that it is losing sight of the fact 
that its primary function is to origi- 
nate knowledge and impart it to others. 

‘The statement has been made by in- 
dustrialists and others who support 
these commercial activities of educa- 
tional institutions, and thus get their 
industrial research accomplished at a 
very low cost to them—-that there is no 
other place where they can have this 
work done. There is such a market 
place where they can buy it—the com 
mercial laboratory field. 

In answer to the statement that the 
commercial laboratory field cannot fill 
the bill, a recent survey conducted by 
the American Council of Commercial 
Laboratories, covering 275 independent 
laboratories in the United States, was 
made. The replies are sufficiently exact 
and uniform to give a sample basis for 
the following estimate: 

Eighty thousand process manufac- 
turers, distributors, retail merchants 
and independent inventors annually call 
for the assistance of 275 independent 
scientific laboratories employing a per- 
sonnel of 5,000 people, a major part of 
whom were scientists and technicians. 

These laboratories aid in the develop- 
ment and improvement of new products 
and processes; test for control of manu- 
facture and for quality of materials, 
and for consumer acceptance, and they 
inspect the finished commodities for 
compliance with procurement, specifi: 
tions, quality and serviceability. 

In this way these laboratories render 
a service which directly relates to the 
continuous employment of 20 million 
workers employed by 800,000 clients, 
and help to create and sustain the con- 
ditions which result in productivity 
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estimated to run to 40 billion dollars 
annually. 

One of the puzzling inconsistencies of 
this whole situation is that many indus- 
trialists who shout their belief in 
“equalization of the tax burden”, sup- 
port this activity by educational insti- 
tutions and endowed foundations op- 
erating on a tax-exempt basis, thus 
competing unfairly with established tax 
paying research and testing laboratories 
throughout the nation. One is inclined 
to wonder what these same gentlemen 
would think of someone entering their 
own line of business on a tax-exempt 
basis and subsidized by the taxes that 
they themselves help to pay. 

-A. R. Eris 
President 
Pittsburgh Testing Laboratory 


"Commercial Research 
By Universities Threatens 
Science and Education" 


To the Editor: 
Much that needed 
research in universities was included in 
the article by Mr. H. A. Toulmin, Jr., 
appearing in PRODUCT ENGINEERING for 
June. Research has captured the public 
fancy and 
great 


to be said about 


institutions are 
temptation to 


educational 
under capitalize 
this situation to their individual benefit. 
Without doubt, there 


over-stepping of the mark 


has been some 
in the direc- 
tion of undertaking what would be ap 
propriately characterized as commercial 


enterprises rather than research in the 


true sense. So far, the Canadian uni- 
versities have been practically free from 
this untoward influence but the tempta 


tion exists. 
well if the universities 


periodically brought themselves back to 


It would be 


the realization that their primary func- 
tion is the training and development of 
young people ata high level of scholar 
ship. Research carried on within their 
walls should be so fashioned and con 
trolled as to promote and serve ad- 
vanced study. It shouid not be directed 
especially to the production of an im 
pressive amount of new knowledge but 
rather to the stimulation of students 
to undertake such production in the 
course of their future employment in 
industry 


Mr. 


somewhat too rigorous distinction be- 


and in research institutions. 
Toulmin appears to draw a 


tween pure research and applied re- 


search. If research is to be deemed as 
comprehending no more than the dis- 
covery of basic physical laws and the 
determination of their manner of action. 
then it would need to be confined almost 
wholly to the physical, chemical and bio- 
logical laboratories of the land. There 
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would be little or no research at all in 
engineering institutions. 

In the opinion of the writer, this 
point of view is much too narrow. 
James Watt did not derive his pre- 
eminence from the discovery of un- 
realized natural law but rather from 
the devising of extraordinary new 
equipment that made for the beneficial 
application of that law. Thomas New- 
comen, to whom Watt owed much. is 
credited as performing "the greatest 
single act of synthesis in the history of 
the steam engine". Mr. Toulmin’s 
classification would not admit this me- 
chanical genius to the ranks of the re- 
searchers, despite his extraordinary 
contribution to human welfare. 

[f one were to adopt the narrow dis- 
tinctions to which reference has been 
made, it would be necessarv to regard 
research in the field of radio and radar. 
ended with James Clerk 
Maxwell and Heinrich Hertz. The one 
demonstrated mathematically the neces- 


as having 


sary existence of a vast range of elec- 
and be- 
while the 
other put to the physical test the exist- 
ence of these waves. The matter would 
had not a 


ingenious and original persons put these 


above 
low those of visible light, 


tro-magnetic vibrations 


have ended there host of 
discoveries to use through the devising 
of apparatus that would take advantage 
of natural law. this is as much 


research as the original work of Max- 


Surely 


well and Hertz. C. R. YovNc 
Dean 
Faculty of Applied 
Science and Engineering 
University of Toronto 
lo the Editor: 


Dean 
Mv. article does not 


' 9 1 
In reply to Youngs letter: 


exclude pure re- 
search and applied research in universi- 
ties. It does exclude commercial re- 
search frem universities dong it under 
the guise of applied research. ] do not 


subscribe to the narrow view that my 
no research 
Indeed, it 


many-fold. 


1:55] 
plan would mean little oi 
n engineering institutions. 

research 


should be 


would increase 


Universities confined, how- 


ever. to two things: The discovery of 
fundamental laws and the development 
of apparatus for the utilization of such 
natural laws and their demonstration. 
Incidentally, | am a member of the 
former Colonel 
of Engineers of the United States Army 


and long experienced 


New comen Society >» a 


practical 
g. There- 


he slight- 


in the 
arts of mechanical engineerin 
fore. I would not exclude in 
research and its 
in practical 


est sense fundamental 
embodiment apparatus of 
new discoveries in the field of mechan- 
ical engineering. —H. A. TovrwiN, JR. 
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MEETINGS 


September 8-9 

American Society of Mechanical En. 
gineers—Industrial Instruments and 
Regulators Division, Chicago, Ill. 


September 8-12 

Instrument Society of America— 
Conference and Exhibit, Stevens Hotel, 
Exhibition Hall, Chicago, Ill. 


September 15-19 

Iluminating Engineering Society 
National Technical Conference, New 
Orleans, La. 


September 17-18 

Society of Automotive Engineers 
Tractor Meeting, Hotel Schroeder, Mil 
waukee, Wis. 


September 17-26 

National Machine Tool Builders' As- 
sociat on— Machine Tool Show, Dodge 
Chicago Plant, Chicago, Ill. 


October 2-3 
Gray Iron Founders’ Society—An- 
nual convention, Hotel Schroeder, Mil. 


waukee, Wisconsin. 


October 2-4 

Society of Automotive Engineers— 
\eronautic Meeting, DPiltmore Hotel, 
\ngeles, Cal. 


Los 


October 6-7 

Packaging Machinery Manufacturers 
Institute—Fifteenth Annual Meeting, 
Hotel Sheraton, Springfield, Mass 


October 9-10 
Porcelain Enamel Institute 
Cleveland, Ohi 


\nnual 


niceting, 


October 18-25 

American Society for 
tional Metal Congress 
tion, International 
cago, Ill. 


Metals—Na- 
and  Exposi- 
Ampitheatre, Chi- 


20-21 

Society of Automotive Engineers 
Production Meeting, Carter Hotel, 
Ohio 


CX tober 


Cleveland, 


October 20-22 


American Soc'ety of Mechanical En- 


gineers— Fuels Div., Joint Meeting with 
the Coal Division of the American In 
stitute of Mining and Metallurgical En 
gineers, Cincinnati, Ohio 


October 20-23 

Amer'can Institute of Mining and 
Metallurgical Engineers— Iron and 
Steel Div. and Institute of Metals Div., 


Annual Meeting, Stevens Hotel, Chi- 
cago, lll. 
October 20-24 

American Society for Metals — An- 


nual Meeting, Palmer House, Chicago. 


October 20-24 
American Welding Society— Annual 
Meeting, Sherman Hotel, Chicago, Ill. 
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10 TYPES OF OZALID PRINTS 


and how you save by using them: 









With a new Ozalid Streamliner you do jobs far beyond the 






scope of any other reproduction process. 






Also, routine work is copied more efficientlv because you 






always get a positive print from vour original — on the tvpe 






of Ozalid material vou prefer. 






You have a choice of IO types of prints instead of 1 be- 
cause OZALID employs a DRY DEVELOPMENI technique 


which greatly simplifies printmaking... permits use of a 








variety of sensitized papers, cloths, foils, and films — all of 






which vou process exactly the same, in seconds. 






Here are the ten Ozalid “types” and some ways in which 






vou ll save time, labor, and material by using them: 












1. OZALID BLACK-LINE For routine prints in the drafting room, shop, ground. 







2. OZALID BLUE-LINE or Office. By assigning identifying colors, you can 
f UE- " me Anything drawn, tvped, or printed on distinguish prints of different departments 
3. OZALID RED-LINE translucent. material is reproduced with recognize checked from unchecked prints, 











sharp, easy-to-read images on a white back- etc. 


8. OZALID CHARTFILM 


For lustrous black-line reproductions on 







wht: plastic base, ideal for wiring dia- 






erans. instrument panels, etc. No protective 






Cow .ring is needed: can be cleaned with à 






di | cloth 








9. OZALID OPAQUE CLOTH 


For extremely durable prints for shop 









4. OZALID SEPIA-LINE 
5. OZALID DOUBLE-COATED SEPIA w k^ 
6. OZALID TRANSLUCENT CLOTH 7. OZ*LID FOIL 


files, etc. 



















For “intermediates” which may be sub- For composite prints: Details are printed 
stituted for originals in subsequent print on individual foils . . and overlaid to pro- 
production. Important savings in time and duce a print showing separate details in re- 
labor are realized when design changes are lation to each other. 

necessary: Obsolete lines are removed with Ozalid Foil also produces faster-printing 
Ozalid Corrector Fluid; changes drawn in intermediates from old or worn originals, 
and required number of prints made from since it intensifies line detail. i 









“new masters 









































Gentlemen: Dept. 85 - 2d 
Please send free Ozalid Streamline | — a 
booklet 322and the 10 types of Ozalid | 10. OZALID DRYPHOTO 
prints f 

| Bbuistan af For almost instantaneous, high-qual tv re- 
Name - | productions of any photographic subjec! — 

General Aniline and Film Corporation : - s 

Position | Joh City, N Y E in sepia, black, blue, or two-tone effec 

| a a So wee Produce them from film positives («> l- 
Company — _ | Ozalid in Canada lustrated above). which can be made from 
Address | Hughes Owens Co., Ltd., Montreal any of your negatives. Keep on file. Use 








when desired. 
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Internal Pressure 


THIS DIAGRAM is designed to show a 
safe working pressure for small hy- 
draulic stainless steel tubing with out- 
side diameters from 
thicknesses 


lg to I jn. wall 
from 0.009 to 0.065 in., 
ultimate tensile strengths from 30,000 
to 120,000 lb. per sq. in. and safety fac- 
tors from two to six. The chart also 
shows the weight of stainless steel tub- 
ing in pounds per lineal foot. 

For the purpose of plotting the curved 
wall thickness curves, the values of P, 
ultimate pressure, were calculated for 
each thickness and outside diameter by 
each of the six most frequently used 
formulas. The average result of the 
“thin tube” formulas were com- 
pared to the average result of the four 
“thick tube” formulas and in each case 
the lower value was plotted. 

The chart is used by locating the out- 


two 





Chart for Round Stainless Steel Tubing 


BENJAMIN OSTLIND 
Baker Steel & Tube Company 


side diameter of the tube on the right 
hand vertical scale and tracing hori- 
zontally to the left. The weight of 
tube is found by tracing vertically from 
the point of intersection of this line 
and the wall thickness for weight curve; 
the ultimate internal pressure is found 
by tracing down to the proper ultimate 
tensile strength scale from the intersec- 
tion of this line with the curve of wall 
To find the al- 
lowable internal pressure, trace to the 
curve of wall thickness for pressure and 


thickness for pressure. 


down until the desired safety factor line 
is met. Trace to the proper left hand 
vertical scale and read the pressure. 


INTERNAL PRESSURE CHART 












9e 2 8 S9 Smoll Hydraulic Aircraft Tubing, 
eo eo $ 
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NOTE: All values plotted represent either the average of the "Common" and the "Barlow" pressure formulas, or the average 
of the “Boardman”, "Mean radius", "Lamé" and "Clavarino” formulas, depending on which average /s *^e /ower. 
All values have been reduced 10% to allow for variations in average wail thickness 
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EXAMPLE: Find the weight per lineal 
foot, ultimate internal pressure and al- 
lowable internal pressure, at a factor 
of safety of 4, for a stainless steel tube 
with an ultimate tensile strength of 
100,000 lb. per sq. in., an outside di- 
ameter of 0.5 in. and a wall thickness 
of 0.032 inches. 

SOLUTION: At intersection of 0.5 in. 
outside diameter line and 0.032 in. wall 
thickness for weight curve, trace up to 
0.16 lb. per lineal foot. At intersection 
of 0.5 in. outside diameter line and 
0.032 in. wall thickness for pressure 
curve, trace down to scale B and read 
12,320 lb. per sq. in., ultimate internal 
pressure. At intersection of this line 
and safety factor of 4 line, trace to left 
scale B and read 3,080 lb. per sq. in., 
allowable internal pressure. 










Whether the need is a dependable 
ignition cable for spark plug-to-magneto 


connection on our engines or magnet wire 
for our electric motors . . . we know that 
Auto-Lite has the wire or cable to do the 


job," say Fairbanks-Morse engineers. 


Auto-Lite, with more than 36 years of 
experience, has the facilities, the testing 
equipment, the engineering and manu- 
facturing skills to build the right wire for 
the right job. There’s an Auto-Lite wire 
or cable to fill every industrial need. 


THE ELECTRIC AUTO-LITE COMPANY 


Sarnia, Ontario Wire and Cable Division Port Huron, Michigan 


AUTO-LITE — 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES—EVERY THURSDAY NIGHT 9:00 P.M.—E. T. ON CB 
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Nomogram for Energy—Voltage—Capacitance Relationship 


THE CHART BELOW will be of aid to 
designers of capacitor discharge welding 
machines, gas-discharging lamps for 
photographic and signalling work and 
for all other types of light-duty energy 
storing service. This chart is for use 
in selecting the capacitor of proper rat- 
ing for any given circuit conditions. 
Since discharge capacitors are rated by 
capacitance and by the energy content 
when fully charged at rated peak load, 
this nomogram can also be used to 






* 
c 
S 
30-4 & 
5 
40 3 
T. 
50-4 © 
t) 
60 S 
70 $ 
80-4 2 
90 "" 


200 


500 - 
600 
700 
800 - 


900 - 
1,000 


1,500 — 


find the circuits a given capacitor will 
handle properly. It is well to remember 
that all discharge circuits should be 
designed so as to prevent accidental 
contact with energized capacitors. 

The chart is used by locating the 
points on the stored-energy and charg- 
ing voltage scales that correspond to 
the circuit conditions. The line joining 
these points is extended to the capacit- 
ance scale where the microfarad rating 
of the necessary capacitor is read. 


Charging voltage, d.c. kilovolts 
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PROBLEM : What is the rating of a dis- 
charge capacitor for use in a pulsed 
lighting circuit when the flashtube has 
a maximum limit of 100 watt-seconds 
and the maximum charging voltage is 
to be 2,500 volts? 

SOLUTION: Draw a straight line be- 
tween 100 on the stored energy scale 
and 2.5 on the charging voltage scale 
and extend it to the capacitance scale. 
Read 32 microfarads as the rating for 
the correct capacitor. 


-2,000 





120 


Capacitance, microfarads 
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Get these facts about Electropolishing 


Stainless Steel Products 


This may be an opportunity for you to 
cut polishing costs and give lustrous 
new sales appeal to your stainless steel 
products. 

This improved process is called 
"Armco Electropolishing.”’ It is a low- 
cost way to polish many stainless steel 
products in one operation by anodic 
treatment in an electrolytic bath. Parts 
with tiny recesses or of intricate de- 
sign cannot escape the uniform pol- 
ishing action of the chemical bath. 


ARMCO ELECTROPOLISHING PROCESS 


Armco Electropolishing has shown 
substantial savings for fabricators of 
practically all forms of ARMCO Stain- 
less Steels, including wire, bars, forg- 
ings, sheets and strip. 


If You Plate . 


If your products are made of plated 
metals it may pay you to investigate 
the possibilities of Armco Stainless 
Steel—and the Electropolishing proc- 
ess. Many manufacturers have cut 


THE AMERICAN ROLLING MILL COMPANY 


Send for 
this - 
IRI 


Company 


City 


329 Curtis Street, Middletown, Ohio 
Send me a copy of the folder titled 


Street Address 


costs and made good products better 
by changing over to Electropolished 
stainless steel parts. 

For more information about this 
cost-saving method of polishing stain- 
less steels to a high luster, just fill in 
the handy coupon on this page. We'll 
send you a fact-filled folder on Armco 
Electropolishing titled ‘‘Polish Stainless 
Steels This Easy, Low-Cost Way.” Mail 
it today! The American Rolling Mill 
Co., 329 Curtis St., Middletown, Ohio. 


pRMCO 
W 


“Polish Stainless Steels This Easy, Low-Cost Way.” 


Title 
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NEW MATERIALS AND PARTS 
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Product 


Actuator, Rotary 

Brake and Clutch 

Chain, Flexible Conveyor 
Clamp, Locking Test 
Clutches and Couplings 
Clutch, Power Operated 
Coating, Spray Booth 
Connectors, Filling 
Controller, Boiler Feed-Water 
Controller, Time Cycle 
Counter, High Speed 
Cylinder, Adjustable Air 
Duct, Bus Bar 

Fasteners, Self-Clinching 
Floats, Plating Tank 

Gage, Bourdon Pressure 
Handwheel, Connected 
Joint, Universal 

Labels, Wire Marking 
Lubricators, System 

Material, Protective Coating 
Meter, Electrical Measurement 


CPF FF PL LLLP LOPE 
INDEX OF ITEMS 

Manufacturer Page Product Manufacturer Page 
Globe Industries Inc 188 Meter, Electronic Testing Hickok Electrical Inst. Co (86 
Warner Elec. Brake Mfg. Co 18} Motor, Axial Air-Gap rairbanks-Morse & Co 182 
The Leeds Electric & Mfg. Co 212 Motors, Permanent Magnet Ampex Electric Corp 212 
Trico Fuse Mfg. Co 200 Mountings, Vibration Hamilton Kent Mfg. Co 200 
The Gear Grinding Mach. Co 18 Pivots, Flexible Askania Regulator Co 216 
The Osgood Co 158 Pulleys, Magnetic Conveyor The Homer Mfg. Co. Inc 196 
Better Finishes & Coatings Inc 150 Pump General Service Jabsco Pump Co 198 
Mechanical Products Corp 226 Reducer, Helical Gear Speed Olson Ind. Products Inc 194 
J. A. Campbell Co 221 Strip, Terminal Wiring Cinch Mfg. Corp 22 
Seely Instrument Co 224 Supports, Plastic Clamp Holub Industries Inc 188 
Potter Instrument Co 1972 Switch, Horizontal Slide Centralab 21 
Anker-Holth Mfg. Co 190 — Switch, Latched Contact .Unimax Switch Corp 214 
Federal Electric Products Co 202 Tanks, Self Cleaning Sludge Hapman Conveyors Inc 228 
Penn Engrg. & Mfg. Co 222 Thermostat, Expanding Tube Smith Control & Inst. Corp 202 
Hanson-Van Winkle-Munning Co 208 Transmitters, Pneumatic Taylor Instrument Cos 212 
Jas. P. Marsh Corp 185 Tubing, Coiled Finned Fintube Coil Corp 22 
Hammel-Dahl Co 220 Unit, Automotive Hydraulic John Dusenbery Co. 218 
B. M. Root Co 195 Unit, Fluid Power The Oilgear Co 181 
W. H. Brady Co 206 Unit, Hydraulic Power Hufford Machine Works 200 
Bijur Lubricating Corp 18? Valve, Four-Way Air The Crescent Valve Co 216 
Prufcoat Laboratories Inc 204 Valve, Hydraulic Unloader Air Associates Inc 192 
National Technical Labs 206 X-Washers, Standard Std. Locknut & Lockwasher Inc 204 


Clutches and Couplings 


The Gear Grinding Machine Company 
Conant and G.T.R.R., Detroit 11, Michigan. 


Ballfcx angular and axial anti-friction flexible couplings are 
designed without the use of flexible disks or sliding members. 
The only flexible part is the new synthetic cover used in the 
overall seal that retains the lubricant and keeps out dust and 
liquids. Flexibility is obtained by mechanical means only. 


Friction is lowered to 


steel balls through 


a minimum by 
which 


all torque is 


the use of hardened 


transmitted. Free 


rolling movement in any direction eliminates side thrust and 


the bending or springing of parts. They will take parallel 


misalignment up to 
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1g in. and/or angularity up to 3 degrees. 





The Formsprag Full Complement Over-Running Clutch has 
sprags that 
shaft but permit forward rotation. The specially contoured 


hardened steel prevent reverse turning of the 
sprags are inserted between inner and outer cylindrical races. 
The both maintained by an 
energizing medium. Applied torque is transmitted from one 
race to the other through the gripping action of the sprags. 
When removed, the 


Localized stress is reduced to a minimum and wear is evenly 


contact between surfaces is 


torque is sprags release their grip. 
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distributed over the surfaces. This unit is useful for con- 
trolling drive feed rolls, and similar drives, because it stops 


without backlash, and it can be used on dual drives. 


Axial Air-Gap Motor 


Fairbanks Morse and Company 
600 S. Michigan Ave., Chicago §, Illinois. 


Axial air gap motors can be flange-mounted in either vertical 
| zontal position and can be mounted on an angle base 
r iese 


\ one piece ntrifugally cast rotor gives 
1; |] 


motors re easily serv ced and have a 


necessary where rotor diameter 


lo simplify the : mbl air gap 

ume vas designed. 

ilso supports the 

il extension through 

race of rotor and bearing is statio1 
s controlled through the axial 


nd rotor at 


id stator facinz 


hp -5/ lb 
2hp 97 /b 
5 hp-l7Alb 


'n 
Ü 


I 
i 
I hp. 9% in: 
2 Ap 10 7$ m 
5 hp 245 imi 


/0 hp. [595 in} 


Phys comparison of standard QZK and axial air gap 

OZANK motors is shown above. The QZAK flywheel effect 

bout three times that for QZK, and the unit 
ngs from 1I/3 to IO horsepower. 


is available 


System Lubricators 


Bijur Lubricating Corporation 
43-01 22nd St., Long Island City 1, New York. 


The Cyclic Lubricator delivers a positive metered oil feed by 
a simple mechanical drive, oscillating or rotating, from the 
machines they lubricate. This lubricator delivers oil at pre- 
determined intervals, usually from 1 to 5 min., for a small 
number of bearings that require a high rate of feed. Indi- 
vidual filter and metering units dispense oil at each bearing. 


One-Shot Lubricators are available with various combina- 
tions of discharge volume, pump handle and reservoir capac- 
ity, for use on installations requiring closely controlled oil 
feed at intervals from twice a day to once a month. The 
SEPTEMBER, 1947 
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recently dredged up from 
Monterey Bay, California, 
where it had lain in salt 
water for over 300 years. 










Egyptian bronze relics date 
back to about 1500 B. C. 





Ancient French bronze vase 


probably over 2000 years old 








tw | 
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i LOW | 
erna 
. PRECISION | 
A ncie nt civilization's artisans dustrial atmospheric conditions . . . QUIET — | 

planned better than they knew... water, salt or fresh . . . or other corro- | LONG E 
when they used BRONZE to fashion sive factors. They gain other im- | LIFE 
implements of war and living. Today portant qualities, too, such as low T— =, 
you can see numerous examples of cost . . . quiet operation . . . long | CORROSION 
their art... untouched by the ravages bearing life.. resistance to shock and | RESISTANT | 
of time and the elements after 3000 impact . . . low coefficient of friction E "7288 
years. This... because bronze has . etc. | . |. CONSTRUCTION 
such excellent corrosion resistant The easiest way to determine which ———————— 
properties. bearing will best suit each applica- | LOAD CARRYING | 


Today, more and more manufac- 
turers are turning to bronze for their 
bearings. They find that, when the 
proper alloy is selected, they do not 
have to worry about the effects of in- 


Johnson Bronze Sleeve Beariags 
as used in outboard motors 





tion is to ask Johnson Bronze. For 
more than forty years we have been 
helping manufacturers get more bear- 
ing service for less money. We are 


ready to help you NOW. 


JOHNSON BRONZE COMPANY 
508 S. MILL ST. à 


NEW CASTLE, PA. 






Johnson Bronze Sleeve Bearings Give You Every Worthwhile Advantage 






CAPACITY | 
Lond 


| HIGH RESISTANCE 
| TO SHOCK | 


| LOW. COEFFICIENT 


OF FRICTION 


EASY |) 


TO INSTALL | 
| CONFORMABILITY | 
Cr T 
| NATION WIDE | 


| SERVICE | 
























maximum discharge is 32 cu. cm. for a push-down handle and an armature disk. The armature of the brake rotates 
style of pump. Oil delivered individually to bearings. with the shaft and the magnet remains stationary. The 
clutch magnet and armature both rotate; magnet current 
being received via collector rings and brushes. Energized 
magnets attract the armature and create the braking effect 
through friction of the magnet poles, and mechanical friction 
of the friction facing. There is no radial or thrust load when 
engaging either unit. The fluted steel back plate of the seg- 










mentedi armature acts as a cooling blower. Expansion of 
armature segments is linear. Individual units are available in 
diameters of 814, 1014, 12% and 15'% in., requiring less than 
215 in. shaft length. Rectified power can be used from 110, 
220 or 440 a.c. sources or 6-12 volt d.c. batteries can be used. 


Fluid Power Unit 


The Oilgear Company 
1301-1407 WW. Bruce St., Milwaukee, Wisconsin. 












The High Pressure Lubricator delivers controlled oil-feed 
at predetermined intervals to systems with few or many out- 
lets. The lubricating cycle is set by a cam and the gear 
pump runs with discharge alternating from lines to by-pass. 


Brake and Clutch 


Warner Electric Brake Mfg. Company 
Post Office, Beloit, Wisconsin. 














A variable delivery radial piston type feed pump, rapid 
traverse gear pump, solenoid operated control valves, and 






necessary relief valves are designed into the fully-inclosed 
Type JK fluid power unit. This compact, easily serviced 
pump unit can be mounted integral with a machine or on a 
separate reservoir base remote from the operator’s station 
without complicating the control mechanism. No mechanical 
control linkage, auxiliary piping, or associated valves are 
required. To apply, it is only necessary to connect the pump 
to a double-acting cylinder, with two pipes, and wire sole- 
noids in pump to conventional pushbutton or limit switch 
An electric brake and an electric clutch can be combined as — control. Oil delivery can vary from 8 cu. in. per min, by the 
the ICB clutch-brake or can be used separately. Each unit feed pump, to 3,200 cu. in. per min. by the rapid traverse 
pump. Unit is 1234 in. long, 11 in. wide and 15% in. hig 


















has a simple electro-magnet, faced with a friction material, 
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Of the Machine Tool 
Manufacturers exhibiting... 


“74.2% buy NORGREN PRODUCTS 





os 















HE SÑ 


74 2% are regular buyers of Norgren pneu- 
*& /Ü matic equipment. 


45 3% incorporate Norgren equipment as inte- 
e /0 gral parts of their products. 


EQUIPMENT THIS GOOD DESERVES 
YOUR EARLY ATTENTION 

Ask our Design Engineer, at the Show (Booth 
No. 37A), how NORGREN Lubricators, Lubro- 
Control units, Regulating Valves, filters and other 
products create larger profits through better per- 


formance, greater production and lower mainte- 
nance costs of air-driven tools and cylinders. 


C. A. NORGREN CO. 
222 SANTA FE DRIVE 
DENVER 9, COLORADO 


2242€ €, 
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. This Company 


TRI-ROTOR Pumps by Yale & Towne 
give Shell Oil Company's Wood River 


will H b 


Handles wide variety of liquids — 
from volatile to viscous. No over-heat- 
ing, chewing, foaming or agitating. 
Only 3 moving parts (two pumping 
members) — minimum operating d 
maintenance expense. 

Optional and intercbangeable: Variable 
Volume Control (with or without 
Manual Flow Control), Integral Relief 


ECONOMICAL -—Rotary Action. 
ONLY YALE GIVES 


Refinery positive handling character- 
istics with high volumetric efficiency. 
They are the only modern low-pressure 
pumps combining the advantages of a 
piston pump with those of a rotary 
pump. 


or By-Pass Valve, Solid Head. 

New: Pressure Regulator Device per- 
mits operator to adjust hydraulic 
mechanism to control both volumetric 
capacity and discharge pressure without 
stopping the unit. 

Sizes: 5 GPM to 200 GPM for a wide 
variety of industrial applications (see 
coupon below). 


.. PROTECTIVE —Piston Action... 
you 


BOTH IN ONE PUMP 


PLURES ERR t E e T TD 


(check applications which interest you) 


C] Alcohol O Fish Oil 
O Caustics Gasoline 
_) Chocolate Glucose 
(3 Coolants Greases 
O Corn Syrup Ink 

O Edible Oils Honey 


NAMI 


COMPANY 


CITY 


O Lacquer oO 


Wire or mail your requirements to Pump Division, 
THE YALE & TOWNE MFG. CO., 211 Henry Street, Stamford, Conn., U. $. A. 
The Yale & Towne TRI-ROTOR Pump is now in use pumping such 


Shortening 
Silicate of Soda 
Solvents 

Starch 

Varnish 
Viscose 


Liquid Soap o 
] Molasses go 
] Oils g 
| Paint 


> ; = 
; Propane | 


products as tbese 


Bourdon Pressure Gage 
Jas. P. Marsh Corp., 2073 Southport 
Ave., Chicago 14, [ll 


The type 105 Mastergauge has been de- 
signed for service with the following 
materials: Acetic acid, non-aerated; 
ethyl, methyl and prophyl alcohol; 
sodium acid sulphate; oxalic acid, cold; 
sodium chloride; carbon tetrachloride; 
paper mill sulphite solution; milk of 
lime; boric, tannic and citric acids; sul- 
phuric acid, cold; alum solutions, and 
hydrogen sulphide. This 
lathe-turned beryllium copper bourdon 
with beryllium copper locktit: 
cones screwed at the tip and socket. 
The tip and socket are made from brass 
bar stock. The gage has a bronzed 
bushed movement with bronze pinion 
and arbor. The gage is available in sev- 
eral case styles and dial sizes. A “Re- 


has 


gare 
gage 


tube, 


| calibrator” is built-in so the gage may 
| be corrected if it is knocked out of ad- 


justment. 


Electronic Testing Meter 

Hickok Electrical Instrument Co. 

10544 Dupont Ave., Cleveland 8, Ohio. 
The Hickok Model 209 is an Electronic 
Volt-Ohm-Capacity-Milliammeter with 
a low capacity, high frequency probe. 
It is designed for use in measuring any 
voltage, capacitance or resistance that 
may be encountered in any radio re- 
ceiver without any danger of damaging 
the meter by over-load. Very light 
loading of d.c. circuits under test is a 
result of the isolating resistor in the 
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Guard A gain sf 


WITH ELECTRUNITE 
STAINLESS STEEL 


a” 


N 
N 





Before specifying tubing for new equipment that 
comes in contact with delicate, easily contaminated 
chemical or food products, consider the many cost- 
saving advantages of ELECTRUNITE Tubing— 
made of Republic ENDURO Stainless Steel. 


For more than 25 years, ENDURO Stainless Steel 
has proved itself inherently clean, sanitary and easy 
to keep clean. It resists corrosion . . . does not con- 
taminate metallically . . . is strong and long lasting 
because it is solid stainless steel throughout. 





Add the fabricating economies of all tubing made 
by the ELECTRUNITE Process of electric resistance 
welding—uniform wall thickness, diameter and con- 
centricity—and you will see why it pays always 
to specify ELECTRUNITE Stainless Steel Tubing. 
For further information—including an up-to-date 


list of sizes, gauges, finishes and analyses — write 
today to: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 





Propuct ENGINEERING — SEPTEMBER, 1947 








FOR SE 





See SCOVILL! 


BEEN a NE" 
mS WASHER SCREW — ILLIPS RECESSED WEAD SCREWS 


Ala fii? 





FOR PH 















3 
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Washer permanently fastened on, yet 


Increase assembly speed up to 50%! 





free to rotate. Easier, faster driving 


Cut down injuries to workers with, no 





No fumbled, lost or forgotten washers 


burrs, no skids. Reduce production costs 





Matching finish on both. parts. Easier 


Reduce rejects! Improve product *ap- 





ordering and balanced inventories 


pearance! Go modern with Phillips! 

















The latest type recessed-head screw 
Screw locks on driver, Can't fall of 


No screw-driver slippage. Easy to as- 
semble. Exceptional driver life. Ordi- 


nary screw-driver may also be used 


Scovill is expert in cold-forging unusual 
special fastenings, such as the one 
shown. Scovill designing ability, engi- 
neering skill, men and machines save 
money for customers. Consult Scovill! 



















QUALITY FASTENERS 
FOR 
QUANTITY CUSTOMERS 











\ 
lease SUPP 
Ple ovili SEMS Washer 


\ PHILLIPS Recess 


LUTCH H 
" c ial Cold-forg 


Look at the fastenings you're now using—and see if they're 
the best for the job. Get better results—at less cost—with 


modern fastenings. If you use fastenings in large quantities, 
it will pay you to find out what Scovill can do for you. Fill 


out and mail the coupon below—now! 


MAIL COUPON TODAY! 


w 


— — 1 7 1 
— 
— — 


a e a— 1P -— PANY | 
e RING COM N 
ANUFACTU visio 
ME " SCREW PRODUCTS D (PE-9) 
WATERVILET 48, CONN. l 
ATERVILL "S ion on: ^ 
- y more information blies 


Screw Assem 
ed Head Screws 


Screws : 
EAD ed Fastenings 
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probe. The meter measures d.c. volt- 
ages across A.V.C. discriminator and 
limit circuits; d.c. circuit rejects all 


a.c. voltages. A polarity reversing 
switch obviates the necessity of chang- 
ing lead connections when measuring 
d.c. circuits. This meter measures re- 
sistance from 0.1 ohm to 10,000 
megohms. The Model 209 will handle 
A.F., LF. and R.F. voltage from 30 
cycles to 300 megacycles, and will 
measure any capacitance. The power 
supply required is 105-125 volts, 50-70 
cycles, and the power consumption is 
20 watts at 115 volts. 


Rotary Actuator 


Globe Industries Inc., 425 Sunrise Place, 
Dayton 7, Ohno. 





‘The Moto-Mite actuator delivers high 
torque at low speeds. It has a perma- 
nent-magnet type motor that can be 
dynamically braked by providing a short 
circuit across the motor terminals when 
the voltage is cut off. The motor is re- 
versed by changing the polarity across 
the terminals. The shaft can be sup- 
plied round, with or without keyway, 


or splined to specification. A matching 





splined torque arm, with built in rub- 
ber shock absorber, is available. Pre- 
ision gears can be furnished to reduce 
backlash 25 2255 deg., and the entire 
unit can be waterproofed. The actu- 
ator is rated at 1/100 hp. and weights 
less than 2 pounds. ‘The unit can be 
had with a variety of output speeds 
down to 1.5 rev. per min., at which 
speed the maximum torque of 275 lb.- 
in. is delivered. These actuators op- 
erate on 12 and 24 volts d. c., and a 6 
volt d. c. model can be had with de- 


creased ratings. 


Plastic Clamp Supports 


Holub Industries Inc., Sycamore, Ill. 


Holub Clamp Supports are made of 
tough plastic with high tensile and im- 
pact strengths. These supports are in 
stalled with one drilled hole and are 
used to mount wires, cables, tubes and 
other materials requiring small hangers 
The supports are good insulators and 
do not sweat. Extreme temperature 


changes from 78 deg. F. to 180 
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INDUSTRIAL GEARS. High quality spur. helical, worm and bevel 


gears to meet practically any requirement. 


ACTUATORS AND POWER UNITS assure control from a remote point. 
Used on many of the most modern airplanes they may aid in solving 
your control preblems. 


^ 





A-Q (Aircraft Quality) GEARS 
are used on Pratt & Whitney Wasp i 
Major engines, jet propulsion engines and for many other applications, 





GIANT GEARS. Complete facilities to produce gears up to 20 feet in 
diameter for sugar mills, cement kilns and other use. 





SPEED REDUCERS. A wide variety of sizes and ratios in hesical and 
worm gear reducers to meet every industrial need. 













































p 
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if you 
transmit power 
call on 


FOODIE BROS. 


Regardless of the problem you face in production 
or transmission of power, Foote Bros. engineers can 
help you find a solution. 


It may be gears—spur, worm, helical or bevel— 
for machine tools, road building machinery, tractor 
transmissions, diesel engines, or practically any 
application. Foote Bros. produces high quality gears 
in any quantity to meet any need. 

It may be “A-Q” (aircraft quality) gears for use in 
applications where the characteristics of high speed, 
greater compactness, light weight, high efficiency, 
and low noise level are important. Foote Bros. 

A-Q gears closely approach theoretical perfection. 


It may be accessory drives on jet propulsion 
engines, actuators to provide exact control of linear 
or rotary motion from a remote point. Foote Bros. 
actuators and power units are serving on many of tbe 
nation's revolutionary aircraft engines and airplanes. 


It may be speed reducers for a paper mill, a steel 
plant, a chemical piant or any other industrial 
application. Foote Bros. makes reducers in a wide range 
of sizes and ratios to meet your requirements. 


To manufacturers, Foote Bros. offers two 
completely equipped plants—nearly a century of 
manufacturing experience—a thoroughly staffed 
engineering department to assist in the design and 
application of equipment to meet any power 
transmission problem. 


FGDTE; BROS. 


TR rd e Baller hears 


Mer eee ee ee ee eee ee ee ae 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W 4545 S. Western Boulevard e Chicago 9, Illinois 
Three bulletins on Foote Bros. products are available. 
Check the coupon for the ones you are interested in. 
FOLDER “WHATEVER YOUR NEEDS IN GEARS” 

[| BULLETIN “AIRCRAFT QUALITY GEARS” 

BULLETIN “FOOTE BROS. POWER UNIT” 
ji SOO TeT errr Terr err ere ree Tectia 
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ALUMINUM 
MAGNESIUM 
: g, F. 3 : spheric conditions 
Bn ONZE, 2 A E titia A E 
* 4 


plastic is pliable, the support will open 
all the way to slide over wires. The 

e edges of the clamp are rounded and will 
e 4$ | not cut or fray insulation. These sup- 
| ports are available in sizes ranging 
from '$& to 1'4 in. in 1/16 in. varia- 
tions. Special sizes can be made to 





order and all sizes are made from stock 
0.062 in. thick. 


Adjustable Air Cylinder 


Anker-Holth Mfg. Co., Port Huron, 
Mich. 


The stroke of this air cylinder can be 
adjusted for different lengths but will 
always deliver the same amount of 
force. In addition to the regular dou- 
ble acting piston for operating the pis- 
ton rod, this cylinder has a stop piston 
for setting the desired stroke. The stop 
piston is regulated by the hand wheel. 


* | r * 
M OY N $ H $ N Ihe hand wheel acts as a nut over a 


F A B R IC AT I 0 NS 
. .. Hinges for a Thousand Uses 


There /s an answer to your hinge or connector problem — Moynahan 
Fabrications. Moynahan engineers have developed hundreds of 
extruded hinges and connectors to meet customers' specific needs. 
Thev're available to you, too, in lengths from 0'1" to 21'0"—in alumi- 
num alloys, magnesium, bronze —in non-corrosive finishes, bright, | threaded hollow center shaft that is 
or in colors to match any product. grooved, and keyed to the cylinder end 


i cover and fastened to the stop piston. 

Moynahan hinges and assembly connectors are engineered to your p let ; ey a i 
a : h B E ipe iniet ports are provided in le roc 

ndividual requirements for strength and appearance. Tested struc- 1! : 

: il requireme E PP m e end cover and in the outside end of the 


tural members — precision machined — with perfectly matched loops hollow center adjusting shaft. A Sex 


and spaces for universal interchangeability. Hinges, yes—but with a ble hose connection must be used at th 


beauty dividend. itter port to permit lateral movement 
. . tf the s i bores ces 
Many of the following products are designed to include Moynahan of thi haft. \ a and stroke 
i i i are available with the control mech- 
custom hinges and fabrications. They may suggest a solution to your E 
š ma inism to suit specifications on either ait 


hinge or assembly problem e im - da : 
B i hydraulic cy nders. [he illustrated 


Į 


Aircraft Trailers Railroad Cars Our new cetalog wil! prove of mounted cylinder has a 472 n. 
Disploys Shipping Coses Luggage interest to your engineering de- M ind a stroke of 6 to 8 im hes. 
Music Boxes Radios Refrigcrators partment. Why not send for your 

Furniture Shower Doors Light Fixtures copy today? 


Spray Booth Coating 
MOYNAHAN BRONZE CO., 9073 ALPINE AVENUE, DETROIT 4, MICH. Retter Finishes & Coatings 


$ 4AUD. Vd? 


"ae Liquid Envelope peelable plastic film is 


row being supplied in a special formula 


‘ "at ais 
esigners (7 wae acluters of INDUSTRIAL METAL PRODUCTS tion for coating spray booths. The ma 
terial is sprayed on the clean booth in a 
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IN RESTYLING its line of personal 

TÐ brushes, Fuller Brush Company 

| chose cellulose acetate plastics 

"JB above all other materials. Many 
requirements had to be met by 

the plastics selected for this important 
ipplication, 
First, the 


tremely tough and resistant to shatter- 


materials had to be ex- 
ing—to withstand the high-speed drill- 
ing of holes and the impact of stapling 
the bristles during manufacture. 

These 


ional stability 


properties, plus good dimen- 


were essential service 


too—in order to obviate 


'equirements 


ENERO c RI 


er Brush restyles with Acetate 


Brushes molded by Fuller Brush Company from cellulose acetate supplied 


by Chemaco Cort 


loosening of the bristles or cracking of 
the handles under varying climatic con- 
ditions. Other plastics tested did not 
possess these desirable properties. 
Secondly, the plastics had to be mold- 
able to close dimensions and adaptable 
to the high speed injection process—so 
as to faithfully reproduce the new de- 
signs with the least finishing, and to 
meet mass-production demands rapidly. 
Finally, from a consumer standpoint, 
the materials selected had to be light 
in weight; pleasant to the touch; resist- 
ant to soap, hot water, and toilet prep- 
arations; and obtainable in hues that 


) 


r 


rtion 


17; PEE | 


Brushes designed by J. Gordon Lippincott 


would have universal eye-appeal. 

In meeting all these needs for Fuller 
Brush Company, cellulose acetate again 
demonstrates how high quality styling 
and unusual durability can be combined 
with maximum economy. 

If you have a restyling problem, in 
vestigate the cellulosics. While Hercules 
does not make cellulosic plastics or 
molding powder, we will be glad to senc 
you helpful technical literature on the 
Hercules base materials from which 
they are made. 

HERCULES POWDER, COMPANY 


904 Market Street, Wilmington 99, Delawa 


CELLULOSE ACETATE * ETHYL CELLULOSE * NITROCELLULOSE 
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When wwe Boing is Rou GH 
Titeflex stands up 


Soldered or 
welded seam 


Strength 
where needed Flexibility 
where needed 


The drawing above illustrates exactly why Titeflex all-metal flexible 
tubing stands up under the most rugged conditions. 

Note that there are four thicknesses of metal at the top of each 
convolution—right where the greatest wear is encountered. 

Note that flexibility is achieved by wall construction without deforming 
or stretching the metal. There are no packed, sliding joints to wear out 
or decompose. 

Note that the metal strips are soldered tightly together to prevent 
leakage of both gases and liquids. 

Note that Titeflex tubing is all metal—it is unaffected by gas, oil or 
liquids . . . and withstands high temperatures. Yet it is fully flexible and 
holds up under excessive vibrations, 

Your are invited to make full use of the Titeflex research laboratories 
and engineering service in solving your tubing problems. Write today for 
full information. Catalog on request, 


Titeflex, Inc. 518 Frelinghuysen Ave., Newark 5, N. J. 


Exclusive Manufacturers of Titeflex high 
quality products for more than 30 years 


CHICAGO CLEVELAND DETROIT PHILADELPHIA 
LOS ANGELES BOSTON SAN FRANCISCO TORONTO 


Sales Offices | 


Propucr ENGINEERING SEPTEMBER, 194 


film 0.002 to 0.005 in. thick. When the 
booth is ready for cleaning, the coating 
is peeled off in large sheets. All accumu- 
lated paint, lacquer and spray dust are 
held by the coating and the original 
surface is protected. It is claimed that 
a 6 x 6 ft. spray booth can be stripped 
in 5 min. and resprayed in the same 
amount of time, 


Hydraulic Unloader Valve 
Air Associates Inc., Teterboro, N. J. 


The Model HC-3600 unloader valve, 
a throttling-type valve, was designed to 
give regulation at 3,000 lb. per sq. in. 
pressure in aircraft or similar hydraulic 
systems. Because the poppet valve 
moves against the flow of liquid to shut 
off the by-pass circuit, the action is 
cushioned and does not produce severe 
shocks on the system. Leakage through 
the drain port is intermittent; stopping 
completely after the bv-pass poppet has 
either opened or closed. All parts of 


this valve are made of metal. The un- 
loader valve can be used with or with- 
out an accumulator, and can be used 
with variable or constant volume 
pumps. This unit weighs 11 oz. and its 
longest body dimension is 23$ inches. 
Ports will take 5 in. tube fittings. The 
HC-3600 can be adjusted for operation 
between 1,500 and 3,000 lb. per sq. in. 
with a differential of 10 percent. Meas 
ured pressure drop through the system 
port was 46 lb. per sq. in. at 16 gal. per 
min. and the unit will pass 20 gal. per 
min. without excessive pressure drop. 


High Speed Counter 
Potter Instrument Co., 136 Roosevelt 
Ave., Flushing, L. I., N. Y 
The Potter Predetermined Electron: 
Counter is used to pile tin plate in 
exact predetermined quantities as th: 
sheets leave the flving shears. The de 
sired count is selected by dial switches. 
A photo-electric detector picks up the 
count and actuates the counter. At the 
completion of each stack, the output ot 
the counter actuates a high speed rela 

















Photo courtesy of 
Kane & Roach, Inc. 
Syracuse, N. Y. 

















with GREER ACCUMULATORS 


The "Flying Cut-Off" pictured here is used for forming, from strip 
coiled stock, two channels rolled simultaneously. The material is drawn 
from two separate coils, passes through a leveller and flying cut-off and 
goes into the forming machine. When a predetermined length of stock 
has been drawn through, the accumulators instantly release a supply of 
fluid pressure which is used for the actual cutting operation. 

Cutting is accurate and instantaneous. There’s no work stoppage. no 
deformation. The machine keeps rolling along. 

Yes, Kane and Roach took a short cut to big profits when they in- 
cluded Greer Accumulators in their design for by so doing they assured 
themselves of: 


*LOW COST—Accumulators permit using small power unit in place 
of large expensive one if accumulators are not used. 


*FAST ACTION—Storage of fluid pressure for instantaneous use 
speeds up cutting operation. 


*INCREASE PRODUCTION —Supply of stabilized pressure eliminates 
work stoppage and spoilage. 





rrr LO) NN eee 


GREER HYDRAULICS, Inc. 


454 EIGHTEENTH ST., BROOKLYN 15, NEW YORK 
WEST COAST OFFICE 
359 S. ROBERTSON BLVD., BEVERLY HILLS, CAL. 








SALES REPRESENTATIVES 


WATERMAN ENGINEERING CO. 

721 Custer Ave., Evanston, Ill 
INDUSTRIAL EQUIPMENT CO. 

170 Franklin St., Bufalo, N. Y 
ROGERS AND BAXTER 

2013 Olive St., St. Louis 3, Mo 
LYTLE ENGINEERING CO. 

4160 Mayfield Rd., Cleveland, Ohio 
URQUHART SERVICE 

1550 Blake St., Denver 2, Col 
MALESON COMPANY 

5th and Chestnut Sts., Phila. 6, Pa 
RAMSAY PUMP & SUPPLY CO. 

1104-8 Keenan Bidg., Pitts. 22, Pa. 
PUMP EQUIPMENT & ENGINEER- 

ING CO. 

238 Main St., Cambridge, Mass. 
G. M. PEARSE, JR. 

62 LaSalle Rd., W. Hartford, Conn 
JACK BREWER 

1151 So. Broadway, Los Angeles, Cal. 
LINN AND ALLEN 

70 East 45th St., New York, N. Y. 
EBBERT & KIRKMAN CO. 

321BrownMarxBldg.,Birm'ham,Ala. 
ARNOLD J. WERNER CO. 

502 New Center Bldg., Detroit, Mich. 
LLOYD T. GIBBS CO. 

Petroleum Bldg., Tulso, Okla. 
POWER SPECIALTY CO. 

1422 Niels Esperson Bldg., 

Houston 2, Texas 
RUCKER VAUGHN CO. 

4228 Hollis St., Oakland, Cal 
O'NEIL PUMP & ENGINEERING CO. 
601 E. Franklin St., Richmond, Va. 

ALEXANDER B. ANDREWS, JR. 
Ins. Bldg., Raleigh, N. C. 
JACK JEROME 
5409-3 253rd St., Little Neck, L. I., N. Y. 
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$mooth Operation — Requires very little attention 
No operating adjustments. 


Air Cooling — No cooling liquid to check. Anti- 


freeze precautions are unnecessary. 


Dependable Operation—Delivers 41, 
h.p. day 


contiuuous 
in and day out. 


Economical Fuel — Uses low-cost domestic furnace 
oil for fuel 


per hour 


Quick Starting 


the electri 


Fuel costs average about 2c to 3c 


Just set the throttle and push 
starter button. Can also be hand 


started 
Portable 


Ease of Maintenance 
it himself 


A:r cooling reduces weight and bulk 


Any practical man can do 


Inexpensive Upkeep— Minimum down-time nec 


essary. Full diesel operations eliminate clean 


Diesel Engine 


We would like to show you how the use of the Sheppard Model 14 Aircooled 
can make yours a greater product or simplify the design of 
new equipment. Write for complete specifications and descriptive literature. 


R. H. SHEPPARD COMPANY, INCORPORATED 
91 Middle St., Hanover, Pa. 


































































































ing and servicing spark plugs and carburetor. 
Easily Serviced — Only routine lubrication and 
refueling is required. 

Stable Output — Exclusive Sheppard Governor 
maintains constant speed from no load to full 
load. Better than 3%% governor regulation. 
Takes Minimum Space—Compact design makes it 
readily adaptable. 

No Electrical Ignition—Spark hazard is eliminated. 
Operates efficiently in the open regardless of 
weather. 

No Carburetor Needed—Fuel is injected in a solid 
stream for even, complete combustion. The 
simplified Sheppard fuel injector system has 
only one moving part. 

Greater Safety Factor 
sivc safe to handle and store. Operation in 


Diesel fuel is non-explo 


a normally ventilated building is perfectly safe. 
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that controls the deflector mechanism. 
The deflector stops the flow of sheets 
to the prime piler by diverting them to 
another piler or to a waste pile. On 
systems with two pilers, the counter can 
be made to automatically reset, and 
send the proper number of sheets to 
each piler alternately. Dual Pre-de- 
termined Electronic Counters can be 
set to pile two different sized stacks al- 
ternately, or can be set to warn the 
operator when nearing the completion 
of a stack. The counters are presently 
being used on pilers with rates of 1,200 
sheets per minute, but the counters can 
handle up to 15,000 counts per minute. 


Helical Gear Speed Reducer 


Olsen Industrial Products Inc., 821 
Washington St., Lynn 10, Mass. 


The Double Reduction Style D-R-H 
helical reducer has a welded 
steel plate housing. The housing is 
ribbed and reinforced to reduce deflec- 
tion to a minimum. The bottom of the 
housing forms the oil reservoir. Pe- 


speed 


riodic checks on the gears and bearings 


can be made through the inspection 
























































































































cover located on the top of the unit. 


Because of its construction, the unit can 
be assembled with the output shaft on 
either side. The driving motor, by the 
attachment of a special support, can be 
reducer. The 
alloy steel 
heat-treated and cut integral with the 
shaft. ‘The single helical gears are cut 
from machine steel with face widths to 
an overlapping helix angle. All 


mounted on top of the 


pinions are single helical 


allow 




















e» "This advertising message, appearing in 4-color.cover position in NEWSWEEK, 
Xt BUSINESS WEEK and U. S. NEWS, is developing business for Monsanto Lustron 
molders and fabricators." 


ONE PART 3 


WITH 


A MONSANTO PLASTIC 


A switch to Monsanto Lustron for your 
material may cut your manvfacturing 
costs, eliminate many operations, speed 
production. In the typical case of this 
milking machine head, one plastic 
molding eliminates 4 brass castings, 2 
wire hangers, 2 pieces of glass, 6 pieces 
of rubber, 2 screws, 2 washers, 1 nut 
ond bolt, 


sembly time. 


and valuable hours of as- 


In addition, Monsanto's versatile 
polystyrene molds readily in the fastest 
mass production techniques. All waste 
is salvageable at full value and light 
weight plus low cost per pound gives 


more items per material dollar. Expen- 


PRODUCT ENGINEERING 


SEPTEMBER, 


sive finishing operations are eliminated, 
too. This versatile Monsanto polystyrene 
comes in a rainbow range of colors— 
clear and opaque, offers low tempera- 
ture strength, high dimensional stabil- 
ity, excellent electrical qualities, free- 
dom from taste and odor, and excellent 


resistance to alkalies, acids and water. 
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You can pick up speed, new perform- 
ance qualities and more profits for 
your product the Monsanto Lustron way. 
Monsanto plastics engineers will guide 
you. Write direct: MONSANTO CHEMICAL 
COMPANY, Plastics Division, Springfield 
2, Mass. In Canada: Monsanto (Canada) 


Limited, Montreal. 


The broad and versatile family of Mon- 
santo Plastics includes: Lustron* poly- 
styrenes * Cerex* heat resistant thermo- 
plastics © Vinyls © Nitron* cellulose nitrates . 
* Fibestos* cellulose acetates * Thalid* 
resin * Resinox* phenolics *« Resimene* 
melamines * Forms in which they are sup- . 
plied include: Sheets è Rods * Tubes * 
Molding Compounds è industrial Resins © 
Coating Compounds * Continuous Films * 
Vuepak* rigid, transparent packaging ma- 
terials. Saflex* safety glass interlayers. B 
Keg. U.S. Pat. Off 


SERVING INDUSTRY...WHICH SERVES MANKIND * 


. . * . - . . * ^ . . . . . . . 
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| teeth have a 20 deg. angle subtooth for 

| large load capacity. ‘These units are 
available in ratios from 10 to I, to 52 
to I. Power ratings range from 0.85 
to 18.4 hp., depending on motor speeds 
and speed ratios needed. 


Universal Joint 


B. M. Root Co., York, Pa. 


This universal joint has a “ball-and 
socket" action to that of a 
toggle joint. A spun cap with rolled 
holds the five structural parts 
of this joint together. The socket of 
the joint forms an reservoir 


similar 
edges 


and 
The 


stress of transmitting power through 


M. 
iT 


the angular range of joint deflection is 
absorbed by two oversize keys. The 
small outside diameter of this joint 
makes it useful in restricted spaces. 
Available from stock in to fit 
shafts from 1⁄4 to 7$ in. diameter, this 
unit can be furnished to desired speci- 
All parts to 
close tolerances, and all wearing sur 
faces are hardened. 


oil 


lubricates by capillary action. 


ADEL Clips provide a simple, rugged, low cost sup- 
port for tubing, piping and electrical cables. Man- 
ufactured in over 13,000 different types and sizes. 
Over 330 million now giving dependable support 


in aircraft, marine and industrial installations. 


ADEL Shock Absorbing Clips give cushioned sup- 


port—insulate lines from vibration and wear. 


ADEL Cable Harness Straps are self-adjusting sup- 
ports accommodating single cables or any combi- 
nation of wires. Positive locking device permits easy 
repair or replacement of wires. Loads to 2800 Ibs. 


A low cost, easily installed support for multiple 
grouping of lines. Provides rugged, resilient sup- 
port eliminating line failures and fitting leakage 
caused by vibration. Available with hard maple, 
phenolic or ADELITE blocks in wide variety of sizes 


for accommodating 1 to 30 lines, 18” to 22” in 


sizes 


diameter. 


fications. are machined 


Magnetic Conveyor Pulleys 


The Homer Mfg. Co. Inc., Dept. I-37, 
Lima, Ohio. 


ADELITE—a tough, wear-resistant compound 26 to 
33% lighter than conventional synthetic rubber. 
Impervious to aromatic vapors and liquids. Ex- 


tremely low compression set. Permanent resiliency. These pulleys have been designed for 


use as the head pulley in belt conveyor 
systems. They remove ferrous meta! 


Excellent sound insulating characteristics. Any hard- 
ness from 30 to 80 Shore Durometer. Available in 


wide variety patterns including channels, gaskets, 
pads, floor coverings and other molded forms. 


ADE 


Manufacturers of: Aircraft Hydraulic 
Controls * 


Industrial Hydravlic Equipment 
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Systems © 
Halfco Self-Aligning Bearings * 


Write for illustrated catalog containing complete 
specifications on more than 13,000 ADEL Clips and 
Blocks for aircraft, industrial and marine service. 


ADEL PRECISION PRODUCTS CORP. 
BURBANK, CALIF. * HUNTINGTON, W. VA. 


Marine & Industrial ISOdravlic 
Line Support Clips & Blocks e 
Aircraft Valves * Industrial Valves 


particles and pieces from the material 
being conveyed. The Homer Perma- 
nent Magnetic Pulleys are built of cast 
aluminum and steel. The pulleys are 


| amply ventilated to dissipate any heat 


| 
| 
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CROFOOT GEAR SERVICE 


Simplifies your problems in design and production 






YOU DESIGN-WE PRODUCE 


PRECISION GEARS 
OF ALL TYPES UP TO 12" DIAMETER 











With the availability of Crofoot Service, design engineers need 
not be limited in developing new products or improving existing 
ones simply because their own plant does not have facilities to 
produce such gears as are required. 

Nearly a quarter century ago the Crofoot organization rec- 
ognized the fact that production of precision gears was a highly 
specialized field and set up the facilities necessary for this class 
of work. Crofoot can therefore effectively serve as the gear 
manufacturing department of any shop in the metal working 
industry. Gears up to 12" diameter in all types, can be produced 
efficiently, accurately and economically. Our engineers are also 
available to assist in gear design. 


















Ask for a "Crofoot” estimate on your gear require- 
ments in any quantity. Send specifications and blue 
prints, 


CHARLES E. CROFOOT 
GEAR CORP. 


SOUTH EASTON, MASS. 







es 
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HERE'S YOUR FREE FACT BOOK 
ON FABRICATION OF 
NICKELOID METALS 


A factual, data-filled 
brochure that may sug- 
gest new production 
economies to you. 
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brass and copper finishes .. . 


Send for your copy today! 


Nickeloid pre-plated Metals are not new .. 


Ip 


. for nearly fifty years 
they have been successfully used for metal specialties, toys, for 
reflectors, for electrical appliances, display stands, and hundreds of 
other practical applications. Today's product engineers are finding 
scores of new uses for Nickeloid Metals which combine the utility 
of zinc, steel, or brass with the lustrous beauty of nickel, chromium, 
uses which take advantage of the 
practical ability of these metals to be bent, formed, drawn without 


fracturing or harming their mirror-like sur- 


faces. Ask to have our representative call« 


AMERICAN 
NICKELOID 


COMPANY 
Established 1898 


PERU 


4 


, 


ILLINOIS 






Mays 





caused by belt slippage or friction. Since 
tramp iron and steel particles are 
known in various industries to be prime 
causes of explosions, fires, broken equip- 
ment and personnel injuries, these pul- 
leys can be of real value where tramp 
metal occurs. As the material reaches 
the head pulley it falls off; iron and 


steel particles are held to the belt and 


start in the reverse direction. When 
the particles pass out of the magnetic 
pull, they fall off into bins. The pulleys 
are available in all standard diameters 
above 10 in. and in widths that are mul- 
tiples of 6 inches. 


General Service Pump 


Jabsco Pump Co. 2031 N. Lincoln 
St., Burbank, Cal. 


With only one moving part, a flexible 
oil resistant synthetic rubber impeller, 
the Model AL Pump has port con- 
nections for standard 34 in. pipe, with 
W in. ports optional. It has varied 
uses in marine, industrial, chemical 
and air conditioning fields. It obtains 
a maximum pressure of 43 lb. per sq. 
in. and will pull a vacuum in excess 


of 27 in. of mercury. Against a head 


of 10 ft. at 300 rev. per min. it will 
deliver 0.5 gal. per min. and at 2,500 
rev. per min. it will deliver 3.7 gal- 
lons per minute. The pump, made of 


| high grade bronze and equipped with 


monel shafting, weighs 134 pounds. 
This pump is self priming and will 


| operate in either direction efficiently. 
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Power Operated Clutch 
The Osgood Company, Marion, Ohio. 


Known as the Osgood “Air-cushion”, 
this clutch is of the disk type and 

engaged by admitting air to a circular 
tube, or “doughnut”. This tube is 
made of rubber and is confined be- 
tween plates, one of which is movable. 
When air is admitted under pressur 

the tube expands and causes the floatinz 
plate to clamp the friction disk against 
the back plate of the clutch. The pres- 


— 



















SCHATZ 


Gommercial 


BALL BEARINGS . 


/ low-cost 
multi-purpose 
ball bearing / 


Industry's 1917 model equipment is very much anti-friction 
minded, yet cost-conscious, as well. And here's where Schatz 
"Commercial" Ball Bearings hold the answer...on both 
counts. 

Take apart a “Commercial” bearing and you find only 
through-hardened, chrome alloy precision balls, which roll 
on high-grade, carburized, hardened and tempered cold- 
rolled steel races. This inherently sturdy construction adds 
extra utility at every turn, greater resiliency, needed ca- 
pacity for the heavier loads, and trouble-free operation. So 
i's not unusual to find “Commercials” rolling along in 
printing presses or clothes wringers, vending machines oi 


escalators...delivering friction-free operation, whatever the 
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service requirements. 

“Commercial” Ball Bearings are manufactured in every 
standard type and size. The common denominator in each 
is the half-century of Schatz manufacturing experience, plus 
the engineering counsel that’s ready to lend a knowing hand 
and fit the right bearing to your application. 

Remember, Schatz makes only ball bearings, and **Com- 


mercials" are manufactured only by Schatz. 


THE SCHATZ MANUFACTURING COMPANY 
POUGHKEEPSIE, NEW YORK " 
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SAV SUPIRVSION 


in fitting 


PRUSIO PORIS 









sure can be varied by metering valves, 
and it is impossible to admit air fast 
enough to cause the machine to jerk. 
The friction disk absorbs all wear and 
is the only component that must be re- 
placed after use. 














Hydraulic Power Unit 


Hufford Machine Works, Redondo 
Beach, Cal. 











Built for activating any hydraulically 
driven machinery, this power unit is 
completely self-contained with motor, 
pump, valves and flow controls mounted 







above the hydraulic fluid reservoir and 
filter system. A cover completely in- 
closes the unit, preventing entrance 














and foreign matter. Built-in 


selector valve gives both forward and 


of dust 







reverse motion to the machine being 











YOU PROBABLY KNOW Lamilüm Shims as‘assembly time savers. driven, and the meter flow controls 


But have you overlooked the fact that in fitting machine parts by peeling 
these precision laminations, considerably less"supervision is required. j 
You have the certainty of uniform accuracy ... with no spoilage. Your able tor both manual and automatic 
request for data invited. operations, these power units are avail- 






permit speed of the driven mechanism 





to be varied over a wide range. Suit- 








able in sizes from 1 to so horsepower 





Laminum shims are cut to your specifications For maintenance work, however, shim materials 
are sold through industrial distributors. 


/ . 
TA Shim Company, Incorporated Vibration Mount 
^ Glenbrook, Conn. : i , š p s 
Hamilton Kent Mfg. Co., Kent, Ohio 







63 Union Street 






A Rexon light-duty mount to isolate 


vibration in radios, electronic equip- 
ment, test apparatus and other elec- 
trical equipment, is capable of handling 


dead weight loads as low as 1⁄4 lb. per 
lineal inch of mounting strip. These 
mounts make use of the vibration 










FOR 
ADJUSTMENT 


THE SOLID SHIM THAT 











2221 / 
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Monobloc Centrifugal: 
Pump and motor a single, bal- 
onced unit — mated to each 
other on the drawing board 
Ideal for lower heads and 


(15 asier fo Fit Pumps 








large-capacity jobs. 


Regenerative Turbine: Inher- 
ently self-priming 
multi-vaned developing 
high heads in a single stage. Also 
built in compact Monobloc type. ideal 
for small capacity high-head jobs 


elf-venting, with 
impellers 


Rotary, Type GA: 
ringbone gears; 4 large, pressure-lubricated 
bearings feature this simple design. A stand- 

Ovt for small-capacity general service. 


Quiet, efficient her- 


Steam: Horizontal duplex type 


steam link mechanism 
where steam or air is available, 


with ham- 
mered iron steam-piston rings and drop-forged 
An "Old Reliable," 





DESIGN 
PICTURE 


... when you specify Worthington 


Wherever your equipment design 
calls for pumps — call on Worth- 
ington! In the world’s most com- 
plete line you'll find exactly the 
pumps that will team up with your 
plans to boost product-efficiency, 
customer-satisfaction — and 

The four leaders illustrated cover 
widely different uses — yet each 
shows the advanced engineering 


sales! 


and rugged construction that assure 
consistent top performance and 


long, trouble-free service life. 


Worthington Builds 'Em All! 
Worthington builds pumps for 


PRODUCTS BASED ON 


MARKET RESEARCH 





Centrifugal Pumps + Rotary Pumps 
Steam & Power Pumps 
Vertical & Horizontal Compressors 

:  Multi-V-Drives 


Variable Speed Drives 


ne iret, sat 
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every application . . . in all types 
and sizes . . . all heads and capaci- 
ties... handling a great variety of 
liquids. And backing up every one, 
the longest and broadest experience 
in the field is at your service in 
selecting the right pump for every 
job . . . another reason why there's 
more worth in Worthington. 


To learn how profitably Worth- 
ington pumps can fit into your prod- 
uct-picture, contact your nearest 
Worthington District Office or send 
in coupon below. Worthington 
Pump and Machinery Corporation, Mer- 


chandising Division, Harrison, 
New Jersey. 36 District Offices 
throughout the U.S. A. 





RTHINGTON 





WORTHINGTON PUMP and MACHINERY CORP. 


Merchandising Division 
Harrison, N. J. 


Send latest bulletin on Monobloc Pumps | ); Regenerative Turbine Pumps | ); Rotary Pumps | ); 


Steam Pumps | } : 
PRD wccne nnd) oc EN S T OTOP EOE TT E TERTRE N TE A ONTE b 
COMPU TN TO TT S T E A E TT i. 


RADIO. oo ooa eos hod optéeéqedosieqcREs É ad QUERN «sadi cos «et uv aub eph et koe 
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Proved Roper Features 


that insare 
DEPENDABILITY 


/ Hydraulic self-lubricating principle prolongs 
pump life with less service attention. There is positive 
continuous bearing lubrication. Liquid pumped 
enters grooved bearings from pressure side, is drawn 
to suction side through grooves in opposite bearings. 


/ Floating equal size external gears, oversize 
bearings with gears supported at both ends, packed 
box or mechanical seal units to suit individual job 
requirements, efficient operation in either direction, 
easy accessibility to working parts cuts down "'out- 


of-service’’ time. 


v Four-port design offering eight optional piping 
connections cuts installation time and cost. Four 
piping arrangements are possible with pump oper- 
ating clockwise . . . 4 other arrangements with 
pump operating counter-clockwise. 


WIDE RANGE OF SIZES 


Capacities 34 to 300 «p.m. — pressures up to 
1000 p.s.i. — speeds up 1800 r.p.m. 


Send for Bulletin of Facts Today 


dampening properties of "rubber-in- 
shear" but with no possibility of over- 
loading the shear elements. The rubber 
element acts in shear at the points of 
the “X” under normal loading and in 
compression when the load exceeds the 
capacity of the mount. Rexon light- 
duty mounts are furnished in 12 inch 
strips that can be cut up in inch mul- 
tiples. Larger vibration mounts of the 
same type can handle loads up to 


10,000 lb. or more. 


Bus Bar Duct 
Federal Electric Products Co., 50 Paris 
St., Newark 5, N. J. 
Federal Noark Bus Duct has been de- 
signed for use on secondary power dis- 
tribution systems. The sheet metal duct 
houses a continuous electrical bus bar. 


The channel construction of the in- 


closure and the insulated plug-in open 
ings make connecting and disconnecting 
plugs safe. Plug-in openings are on 
I2 in. centers all the way along th 
duct. The duct is easily installed with 
the adjustable clamps that can be posi 
tioned to fit hanger locations Noark bus 
duct is manufactured in 10 ft. length 
and is delivered assembled and ready 
for installation. 


Expanding Tube Thermostat 
Smith Control « Instrument Corp., 
1329 Highland Ave., Needham 92, 
Mass. 

Using the expanding tube principle, th 

Scaico thermostat has a brass or stain 

less steel tube in which heavy-duty con 

tacts are carried on low  expansio! 
nickel iron struts. The outer case acts 
as the temperature sensitive element 
and the contact action is caused by th 


GEO. D. ROPER CORP., 379 Blackhawk Park Ave., Rockford, III. | difference in expansion rate of the oute! 
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McGILL, INC., well known for its 
introduction of full type roller bearings 
in this country fifteen years ago, 
now presents the latest develop- 
MULTIROL CYR BEARINGS PROVIDE 


ment in this versatile line: the 
SMOOTH ACTION UNDER HEAVY LOAD MULTIROL CAM YOKE ROLLER 


BEARING. These CYR BEARINGS have 
been thoroughly tested and 


FOSDICK RADIAL DRILL PRESSES 
proven in cam action, 
guide and support roller applications, including the FOSDICK RADIAL DRILL PRESS, built by The 
Fosdick Machine Tool Co., Cincinnati, Ohio. In this application CYR BEARINGS are built 
into the column assembly to support the heavy overhanging weight of the swinging arm. 
As an addition to the McGILL MULTIROL CAM FOLLOWER series, CAM YOKE 
ROLLER BEARINGS were designed for greater adaptability to your automatic machinery 


involving cam action or controlled motion of machine parts requiring guide or support rollers. 
Outer race sections are built extra heavy for shock load resistance, and an inner ring 
replaces the stud to accommodate a full range of shaft sizes. For complete information, 
write for the new McGILL CYR bulletin: McGill Manufacturing Company, Inc., 201 North 


Lafayette Street, Valparaiso, Indiana. 


SEE THE NEW 
MULTIROL CYR BEARING 
T. AT THE MACHINE TOOL SHOW < te 
OOL precision 
BOOTH 549 7 ~ bearings 
-— " 
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WHATEVER THE PRECISION MADE TUBE 


Shr ME 
Koe 
70 ms 1 


PRECISION CAN MAKE IT FOR YOU! 


You name your needs in accu- 
rately drawn seamless brass, 
copper, nickel, aluminum or 
other non-ferrous metal tubing 
and we have your answer. 
Every inch of Precision-made 
tubing is produced to exact re- 
quirements made possible by 
our special annealing process. 
Tubing with outside diameters 
ranging from 0.375” to 0.010” 
with a wide range of wall 
thicknesses. 


POINTER FUBING to the most 
exacting specifications and also 
formed to your own particular 
needs. Made of various alumi- 


num alloys in any wall thickness 


down to one and one-half thou- 
sandths (0.0015") 


PREFORMED TUBING held to 


extremely close tolerances as 
specified by your engineering 
figures. 


METAL SHIELDED WIRE, a new 
and different product perform- 
ance-proved for its superiority. 
Consists of an inner conductor, 
dielectric and seamless metal 
tube, forming a coaxial pair of 
conductors. Shield and conduc- 
tor remain coaxial even when 
formed into intricate shapes. 


If you are responsible for specifying small, non-ferrous 


metal tubing that must meet exacting specifications at 
all times, you need this new booklet of Precision Tubing 


and how it should be used. Write for your free copy today. 


A~ 


PRECISION 


TUBE CO. 


SPECIALISTS IN ACCURATELY DRAWN TUBING AND METAL SHIELDED WIRE 
Factory: 3824-26-28 TERRACE STREET -+- PHILADELPHIA, PA. 


BRANCHES IN ALL PRINCIPAL CITIES 


shell and the inside struts. The assem 
bly is completely soldered, welded or 
riveted, and no linkages or pins are 
used. ‘The thermostat element is 2 in. 
long made from !4 in. tube. This ther- 
mostat was originally designed for air- 
craft use because of its small size, low 
weight and. freedom from vibration 
effects. Its field of application has wid- 
ened to include many industries. The 
temperatures that can be controlled 
range from 100 deg. F. up to 600 

l., and setting is made by turning a 
screw. Maximum capacity is 600 watts. 


Standard X-Washers 
Standard Locknut & Lockwasher Inc., 
311 N. Capitol Ave., Indianapolis, Ind. 


A series of X-washers, designed for pin 
sizes from 7/32 to 17/32 in., are manu 
factured from cold rolled steel and 
given a plated cadmium finish. The 
Standard X-washer is a single-unit 


assembly that can be clamped quickl 
around the pin. Its 360 deg. closur 
supports a heavy thrust load and th 
washer can be removed easily, which 
simplifies service and repair. Various 
tvpes of pins are available for use wit! 
these washers. 


Protective Coating Material 


Prufcoat Laboratories Inc.,63 Main S 
Cambridge 42, Mass. 


Prufcoat Aluminum is a protect 

coating material that applies like paint 
to metal, masonry and wood. Ea 
particle of the special aluminum pow 
der is incased by the acid, alkali and 
corrosion-proof synthetic resin vehicl 

Since alkali and acid materials cannot 
come in contact with the aluminun 
this coating keeps the leafed aluminum 
from becoming dull. The vehicle 
transmits 95 percent of the visible light 
and the coating is very bright. T! 

leafed aluminum particles and the pols 
merized vehicle seals in the surface 
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THE QUESTION WAS ... to find 
out how rubber drill pipe wipers 
could be made to stand up better 
under the beating they have to take 
from constant friction, abrasion 
and contact with crude oil, gas and other rubber-destroying hydrocarbons 
in oil field operations. 


THE ANSWER WAS... . A PERBUNAN compound plus the proper design. 
This combination was developed by research engineers of HARBOR RUBBER 
& PLASTICS. INC., Long Beach, California, working with the engineers 
from the BAROID SALES DIVISION OF NATIONAL LEAD COMPANY 
in designing a replaceable insert pipe wiper. The Perbunan compound 
provided a flexible, replaceable insert with exceptional resistance to friction, 
abrasion, oil, and other hydrocarbons normally destructive to rubber! 

ALSO REMEMBER THIS: Perbunan now contains a new stabilizer that per- 
mits its use in a wide variety of colored articles where delicate colors 


are desired . . . and where discoloration of the rubber part or materials in 
contact with it would be objectionable. 


tf You Have a Rubber Question that needs an answer . . . please write to 
our office nearest you. 








PERBUNAN 


G.U $. Pat. OFF 


THE RUBBER THAT RESISTS 
OIL, COLD. HEAT AND TIME 


SCY AC REY TMB an AE IE a BUNC S ^ O URRE a D 00000 03 oo i ATUM LE RR NUL RR QUE SERE CM DM tm acm 


ENJAY COMPANY, INC., 26 Broadway, New York 4, N. Y.; First Central Tower, 106 South Main Street, Akron 8, Ohio; 221 
North LaSalle St., Chicago 1, Illinois; 378 Stuart Street, Boston 17, Massachusetts. West Coast Representatives: H. M. Royal Inc., 
4814 Loma Vista Avenue, Los Angeles 11, California. Warehouse stocks in Elizabeth, New Jersey; Los Angeles, California; Chicago, 


Illinois; Akron, Ohio; and Baton Rouge, Louisiana. 
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covers. This protective coating is avail- 
able ready-mixed and wil! not settle 
badly when stored for six months. The 
volatile solvents evaporate sufficiently 
within a few minutes after application 
to leave the coating dry to the touch. 
This property is an advantage for both 
indoor and outdoor applications. It 
can keep materials moving and will not 
be harmed by sudden showers. No 
other surface preparation is required 
than what is advisable before ordinary 
painting. 


Electrical Measurement Meter 
| Beckman Instruments, National Tech- 
C ont i nenta l's | nical Laboratories, 820 Mission 5t., 5 


Pasadena, Cal. 


4 The UltrOH Meter will make preci- 
based not only upon sion measurements of small currents 


. . o "sis i IE i P "asc of OTt j- 

its 44 years experience, at high resi tanc with the ease of ord 

i nary test equipment. Because of cur- 
7 but upon the development | rent sensitivity to as low as 2 x 107 
of specialized equipment 
such as the automatic double 


f specialization is 


, 





amp., full scale, resistances as high as 


ram tilting top press shown 

f below. Millions of molded parts 
made for scores of industries have 
earned Continental a high reputation. 
Whenever you have molded rubber 
parts to plan and purchase, why not 


have Continental's recommendation? 
See our Catalog in Sweet's 


1 x 10° ohms can be measured directly. 
This instrument can also be used as à 
high impedance volt meter with sensi- 
tivities from 20 milivolts to 5.0 volts 
with a maximum of 10" ohms imput 
impedance. The UltrOH Meter is bat- 
tery-operated and will measure both 
positive and negative signals 


Wire Marking Labels 


W. H. Brady Co., Dept. 62, 
Third St., Milwaukee 3, Wis. 





The 500 stock styles of Quick Label 
Wire Markers are now mounted on 
cards with two self-starter strips. 


When a self-starter strip has been re- 
7/3/22) CON ý iN d ^ TAL moved, the individual, self-adhesive 
markers can be peeled from the card 


E i Ecc ANNE RH AER without picking at the edges. Standard 
sone iam ee Rr cards have strips 175 in. long and with 
Buffalo, N. Y Dayton, Ohio Kansas City, Mo 
Chicago, III Detroit, Mich Los Angeles, Cal 
Cincinnati, Ohio Greensboro, N.C Lutz, Fla 
Cleveland, Ohio Hartford, Conn Memphis, Tenn 
Dallas, Texas Indianapolis, Ind Milwaukee, Wis 


tL ie the two starting strips the cards can be 
Rochester, N.Y 
$t. Louis, Mo s / 
Son Frencisco, Col lhe labels are available in the 15 colors 


Syracuse, N.Y of the N.E.M.A. code, and in a variety 


of numerals, letters, symbols a 


CONTINENTAL RUBBER WORKS s ERIE, PENNA., U. S. A. combinations. There are from 12 to 


cut in half to give strips 34 in. in length 
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Precision fastenings that cut costs - 


Waldes Truarc Retaining Rings! . 


Bowed ring gives resilient tension, 
ends ‘shimmy, costly machining! 


In the Trupan Tripod manu- 
factured by Accmatool Com- 
pany of New York, a Truarc 
Bowed* ring positions pivot 
pin. It exerts a downward pres- 
sure of 50 Ibs., with two-way 
spring action. End-play from 
accumulated tolerances is 
taken up resiliently. Tension 
remains constant, 





Beveled ring eliminates shims, 
saves 20 minutes' assembly time! 


In the Tachometer Generator 
of Kollsman Instrument Divi- 
sion, Square D Company, 
Truarc Beveled* ring absorbs 
end-play rigidly from accu- 
mulated tolerances up to .010. 
It stays secure against heavy 
thrust and vibration. Ease of 
dis-assembly simplifies main- 
tenance and repairs. 











WALDES 


> [RUARL 


Reg. U. S. Pat. Off. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
Canadian Distrib.: Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 


WALOES TRUARC RETAINING RINGS ARE PROTECTED BY U.S. PATS. 2,302,948; 2,026,454; 2,416,852; 2,420,921 


ANDO OTHER PATS. PEND. 
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There's a Waldes Truarc precision-engineered ring 
for every fastening need. Truarc rings give a never- 
failing grip, keep constant circularity, do a better job 
of holding machine parts together. Yet they are easily 
removed and replaced in a few seconds. See what 
can be done for your product: send your drawing to 
Waldes Truarc Technical Service Engineers. 


OTHER TRUARC RINGS GIVE BIG SAVINGS IN. 
PRODUCTION, MATERIALS AND MAINTENANCE 


CRESCENT AND E-RINGS... 
Snap on radially where 
axial assembly is impossi- 
ble. Give firm grip. 


SELF-LOCKING*...Economi- 
cal where thrust is moder- 
ate. Shaft requires no ma- 
chining. Ring holds fast. 





INVERTED*. . . Uniform 
shoulder for abutting 
curved surfaces, for bear- 
ings with large corner radii. 


INTERLOCKING .. . 2-piece 
ring for heavy thrusts. Posi- 
tive lock against high RPMs 
ond vibration. 


*available for both internal and external applications 


@ Mail this coupon today for your copy of 
“New Development in Retaining Rings” 


--— — — — eee ee ee | 











Business Address 





City Zone State 


lE d 





Waldes Kohinoor, Inc., 47-10 Austel Place 23-5 f 
Long Island City 1, N. Y. i 
Please send booklet, "New Development In Retaining J 
Rings" to: i 
Name i 
l 

Title I 
Company 1 
i 

I 

I 

- 
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individual, full-length strips on each 
card; depending on the width of the 
combination desired. All markers, 
standard or special, are covered with 
a plastic coating after printing. 








Locking Test Clamp 

Trico Fuse Mfg. Co., 2948 N. Fifth St., 
Mikeaukee 12, Wis. 
The U-66 All-Purpose Kliplok Test 
Clamp grips round or flat objects up 
to I in. diameter or width. It is a 
heavy-duty, shock-proof clamp that can 


































be attached to cord ends on all types of 
portable and semi-permanent equipment. 
The clamp is locked in place or un- 
locked by a partial turn of the ridged 
knob. The solderless lug will take all 
wire sizes between No. 2, minimum and 
No. 0, maximum. The lug is free to 
turn about the clamp and the cable will 
hang in a natural position. The clamp 
will carry 150 amp. continuously and 






200 amp. intermittently. 





= , “A |\ =... 7 Plating Tank Floats 
Hanson-Van Winkle-Munning Co 


* ) "y, Matawan, N. J. j 

a 
V = Chrome Spray Floats are used to mini 
mize chromic acid loss, reduce heat loss 


and protect operators of chromium 

plating tanks. The floats are laid on 

DOU E L E TO N F the plating solution to a thickness of 

approximately 1 in., forming a blanket 

in tracing vellum form was developed to speed up shading thousands that cuts escaping spray to a minimum. 
of war time drawings. With the quick flick of a brush Craftint DOUBLE- 
TONE Tracing Vellum will give you two separate tones—(1) a line 


Because the floats act as insulation, the 
heat is kept within the tank and con 
serves the supply of chromic acid. The 
pattern; (2) a cross-hatch, directly on your tracing. 





Drawings can be reproduced as blueprints, Ozalids or similar methods 
—or photographed and duplicated in any other form of printing . . . 
DOUBLETONE Tracing Vellum is ideal for preparing parts catalogs, 
exploded views, cut-a-ways, mechanical, technical, perspective and 
three dimensional drawings. 





At your art supply dealer. Or write on business letterhead 
for samples and chart showing 16 doubletone patterns. | 


THE CRAFTINT MANUFACTURING CO. 


1629 Collamer Ave. * Cleveland 10, Ohio 
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Dimenso 


Is 
More 





Economical, 





Newer, 











UNSURPASSED FOR HA 
One Baking: 


... OND Gun! 


only finishing material that will 


Dimenso is the 
hammered, toned ham- 


uch realistic 


give you S 
diffused finishes in one easy opera- 


mered, or 


tion! Through the nozz 
t metal and plastics wi 


can coa 


PRO 
DUCT OF SHERWIN -WILLIAMS INDUSTRIAL RESEARCH 


SHERWIN-WI 
-WILLIAMS 
INDUSTRIAL FINISHES’ 


RO 
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moother 
perating! 


le of patented gun you 
ith 2-color, 











MMERED FINISHES 
Two Colors! 


3-dimensional finishes of surpassing beauty. 
ll. or send for... 


Have our representative ca 


FREE DIMENSO BOOKLET -a lez 
E 


ead will bring c descriptive 


re «quest on your letterh 
h samples. The She rwin- 


booklet . . actual finis 
Williams Co. , Cleveland 1, Ohio 








of a series of questions and answers 
designed to highlight the extensive and 
omazing uses of graphite — from pencils 


0. 3 te atomic bombs. 


HELPFUL ANSWERS FOR TECHNICIANS 
AND PRODUCT ENGINEERS 


QUES. Is graphite processed into all required 
forms and shapes that make it usable for in- 
numerable manual, mechanical, chemical 
and electrical applications? 





ANS. Graphite owes its remarkable versatility to its 
almost unlimited scope of form and formulation. It 
is available in a wide variety of microscopic powders, 
large flakes, fluids, non-fluids, concentrates, bars, 
tubes, sheets, plates and specially processed shapes 


QUES. What are some of the products or 
processes in or on which graphite is used? 
Continued from No. 2 


ANS. Suspensions and concentrates 

Pressure pad lubricant for belt type sanding 
machines 

Penetrating and rust dissolving lubricants 

Stop cock lubricants 

House movers' lubricant 

Lace machine lubricant 

Boiler water 

Miscellaneous grease, oil and aqueous lubricants 

Miscellaneous grease and oil coinpounders' graphites 

Miscellaneous lubricants of special structures, den 
sities and shapes 

Gunpowder glazing and pelleting 

Glass makers' lubricants 

Ferry rack lubricants 

Synthetic rubber tire tube lubricant 

Auto under-chassis spraying lubricant 

Auto spring and shackle lubricant 

Miscellaneous marine engine and equipment 
lubricants 

Miscellaneous aircraft lubricants 





* Slipstik, Greastik, 
G-711 Stick 


scale conditioner 

































On Railroads: 
Brake cylinder lubricant 
Triple valve lubricant 
Curved track lubricant 
Centerplate lubricant 
Diaphragm, chafing plate 
lubricant 
Pantograph shoes 
Hub liner lubricant 
Driving spring lubricant 
Cup and driving journal lubricant 
Semaphore lubricant 
Car seat and window slide lubricant 
Engine front and jacket finishes 
(To be continued in No. 4 


SG 


and pedestal plate 


*Cup Grease No. 3 


Now may wereceive 
your questiors on how 
graphite can help you ? 


RAPHITES 


Products of 
JOSEPH DIXON CRUCIBLE COMPANY 


Jersey City 3, N. J. Div. 20-Q-9 


LOOK FOR No. 4 
in this series. We will gladly send 
you reprints of any you may miss 
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A few of thousands of widety 
used products containing 
Dixon's Graphites. Those 
starred are Dixon's products, 
many of them sold by supply 
houses everywhere. 





eee 
a 





used in 





floats are tough and can be 
definitely. "They do not adhere to or 
interfere with the work in the tank 
| The floats are completely closed, yellow 
polystyrine tubes, in. long. Ap 
proximately 14 lb. of the floats is used 
per square foot of solution surface. 








ws 
&/ 4 











Permanent Magnet Motors 


Ampex Electric Corp., 1159T Howard 
Ave., San Carlos, Calif. 






Brushes, brush springs and commuta- 
tors are oversize in all models of this 
motor to give reliability in operation. 
Reliability and high output for small 
size and weight are important in the 
aircraft functions these motors now 
perform. Housings are single-piece alu- 
minum or magnesium die-castings and 
alnico. Shaft and 















are cast 


magnets 

















housing assemblies. are equipped with 
Truar rings. The motors 
are totally inclosed. Illustrated is : 
watt unit that weighs 15 oz. and oper- 


retaining 


ibus 


ates at 60 percent efficiency. The 
motors are available with outputs up 
to 1 h.p. and in a large range of speeds 
voltages, shaft sizes and mounting 


flange designs. 


Flexible Conveyor Chain 
The Leeds Electric & Mfg. Co., Hart- 


ford, Conn. 


Multi-Plane chain can be bent on the 
horizontal plane as much as 45 deg. to 
the reverse of the direction of travel 
on either side. This chain can be used 
in degreasing operations and oven work 
where greased chains are not practical. 
It is useful where small radius curves 
are encountered and where sharp bends 
on different planes follow each other. 
The chain is made of two milled pieces 
rounded at the outer ends and cut for 
male and female connection, in the 
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“Openings large, 










openings small, 


We’ve PLUG BUTTONS 
to fill them all!” 


Yes. we've a complete size range of PLUG BUTTONS to 
fill almost any hole in your product. All snap in by hand 

. hold fast bs expanding spring action ...can be readilv removed. 

Originally designed as simple covers for holes drilled, punched or 
molded in metal or plastics, PLUG BUTTONS quickly proved adaptable 


to many more important applications. Perforated models make ideal 


«A 


vent and breather caps. Special shapes serve as access and inspection 





port covers. The newest PLUG BUTTONS feature molded 


»slastics windows for use as indicator and courtesy lichts. 
I yon 


Low in cost, PLUG BUTTONS generally replace expensive 
machined parts. Quickly and easily installed, they save 
precious assembly time. One or more of them might be 
just what you need to give added impetus to your produc- 


tion ... added saleability to your product ... For further. 





information, consult the United-Carr sales office nearest you. 








UNITED-CARR SALES OFFICES 


ATLANTA, Ga., 1151 Whitehall St., S.W. CINCINNATI 2, O., 716 First Nat'l Bank Bldg. LOS ANGELES 14, Cal., 1709 W. 8th St. 
BALTIMORE, Md. (TOWSON) 620 Woodbine Ave. CLEVELAND 13, O., 1468 W. 9th St. NEW YORK 10, N. Y., 15 E. 26th St. 
CHICAGO 1, III., 35 E. Wacker Dr. DETROIT 11, Mich., 2832 E. Grand Blvd. PHILADELPHIA 40, Pa., 3701 N. Broad St. 


UNITED-CARR FASTENER CORP. 


Dept. P-2, Cambridge 42, Massachusetts 


MAKERS OF | FASTENERS 
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middle, with a steel pin. ‘The outer 
ends are drilled for fastening together 
with a stamped steel flat link on each 
side, also rounded at the ends. The flat 
links have a punched hole for connect- 
ing the trollevs and special attachments. 
The chain is hardened after assembly. 


Pneumatic Transmitters 


Taylor Instrument Cos., P. O. Box 
110, Rochester 1, N. Y. 


Taylor 226R Series Transmitters pneu- 
matically transmit such process vari- 
ables as temperature, pressure, rate of 
flow and liquid level from the point of 
measurement to a central control panel. 
‘These transmitters, indicating or re- 
cording, are available for single or dou- 
ble duty or as single duty transmitter- 
controllers. Two micrometer screw ad- 


ELECTRIC WHEEL CO., Quincy, Illinois, Est. 1890 


For use on battery chargers, 
e ew washers, extractors, etc.—any 
electrically energized machine justments check and assure accuracy in 


MA N U - L EX a2 MB ae me this series. One for establishing the 


time. range of the instrument and the other 

Increase the sales appeal of for zero setting. The relay air valve is 

your product with this accu- | the same valve as used in all 100 Series 

rate dependable timer. Fulscope Controllers. The transmitters 
are factory calibrated to accuracies 
within % of 1 percent of scale range. 
‘This assures straight line relations be- 
tween pen or pointer movement and 
output air pressure. Standard range is 
3 to 18 lb. per sq. in., but units are 
available with ranges of 2 to 14 or 2 
to 15 lb. per sq. inch. 


Latched Contact Switch 
BACK VIEW Unimax Switch Corp., 460 W. 34th 
St., New York 1, N. Y. 


Mechanism enclosed in 
cleor view plastic case FRONT VIEW 


@ Synchronous Motor Driven @ Screw terminals — no : ; : 
eliminates springs and soldering for wiring con- have been designed for services requir 
escapements nections : oe = à . i — c 

r e Heavy duty silver con- @ HOLD" position (Switch — the cpm I and m geo o: 
tacts ON without timing) precision snap-action switch combined 


. optional ; : i 
@ Flush mounting from e EZ Le mounting op- with a latch-in or latch-out mechanism 


front panel ; . 5 y s 

» tional I In this type of service the circuit 
Write for Bulletin 315 or consult Eagle sales representatives for further information. atab 1! cr. T 
Bulletin 29) describing other Eagle Industrial Timers sent upon request. established by a momentary force and 


maintained until a restoring force 


A P. provided. For use where initiating and 
EAGLE restoring force are applied in the same 
r i direction, style MXO, with both opera- 
1 tive and re-set buttons extending 

E 


MOLINE ILLINOI through the cover, is used. Style MXU 


with re-set button extending through 


Two maintained-contact style switches 
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CUTS TIME ... MATERIAL ... COSTS 








Available in Two Types—Spring Nut and Spring Lock Nut 


PROVED BY TESTS and hard usage on 
all kinds of products this new, revolu- 
tionary fastening device is already 
saving time, material and money for the 
nation’s progressive manufacturers. 


TWO TYPES of this new Diamond G 
Product, manufactured by the Garrett 
Company, are available. One replaces 
the conventional nut and is called the 
Diamond G Spring Nut. The other is 
made with spring action tension in it 
in such a way that it supplies action 
similar to that of a lock nut—the 
threads inside of the Diamond G Spring 
Lock Nut maintain a strong grip on the 
bolt, or screw and the tighter it is 
drawn up the greater the locking ac- 
tion. 


AVAILABLE IN TWO AND THREE 
TURNS — depending on the require- 
ments. The two turn type is for use 


GEORGE K. GA 
1421 Chestnut Street, 
Philadelphia 2, Pa. 


MANUFACTURERS OF 


on light assemblies and the three turn 
type is recommended when it is neces- 
sary to use heavy tightening torques 
on assembly. 


FOR DRIVING OR SETTING — adapt- 
able socket wrenches are now standard 


items as manufactured by Apex Ma- 
chine and Tool Company. These new 
Diamond G Products—Spring Nut and 
Spring Lock Nut—have all of the ad- 
vantages of regular nuts and are 
adaptable for use in hopper feeders. 
Both types are priced to offer a con- 
siderable saving over the conventional 
type of nut, or fastening device. These 
products are available in rust resisting 
metal as well as high carbon steel. 


START YOUR PLANT on greater effi- 
ciency today ... write for the complete 
data sheet on these new Diamond G 
time and money saving products. 


RRETT CO., INC. 
x A 


DIAMOND « PRODUCTS 


SNAP AND RETAINER RINGS 






LOCK WASHERS + + FLAT WASHERS + + STAMPINGS + + SPRINGS + + HOSE CLAMPS + * 


puc: [NGINEE?!N( SEPTEMLER. 





THE Project Eugiucer TELLS WHY 
S.S.WHITE FLEXIBLE SHAFTS 


ARE USED IN THIS F-M TRANSMITTER 


THESE 3 CONTROLS 
ARE OPERATED 

BY FLEXIBLE 
SHAFTS 


Photo courtesy of 
Radio Engineering 
Laboratories, Inc 
Long Island City, N.Y 


This statement by the project engineer of Radio Engineering Labora- 
c tories, Inc., hits the nail on the head. The use of S. S. White 
V ^ remote control flexible shafts to couple variable units to their control 


knobs, eliminates all problems of knob and unit placement. Furthermore, 
these shafts when properly applied, give a quality of control that is as 
smooth and sensitive as a direct connection. Full details 

of these shafts and their application are given in the 260- 

page FLEXIBLE SHAFT HANDBOOXK. A request direct 

to us on your business letterhead, indicating your position, 

will bring you a free copy. Write for it today. 


$.- WHITE INDUSTRIAL iss. 


DEPT. DO 10 EAST 40th $T., NEW YORK T6, N. Y. — 


"^UAXHMAS SMAFTS ^— PUXIMME SHAFT TOOUS. + AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUSOERS 
MOLDED GEWSTORS + PLASTIC SPECIALTIES + CONTRACI PLASTICS mon Dott 


One of Americas AAAA Industrial Enterprises 





the base, is used when the forces travel 
in opposite directions. These switches 
carry the regular ratings of 15 amp. 
125 volts, 5 amp 250 volts, and % hp. 
115-460 volts; all ratings are at 60 
cycle a.c. current. Style “O” is for 
SPST service and style “U” is for 


| SPDT service. 


| Flexible Pivots 


Askania Regulator Co., 240 E. Ontario 
St., Chicago, Ill. 


To avoid all friction in the transmission 
of impulse signals, this flexible pivot 
was developed by the manufacturer and 


| used in their lever transmissions for 


bellows, diaphrams and bourdon tubes. 
The design is rigid in itself and can be 


mounted in any position without loss of 
calibration of the controllers. The 
linears spring characteristic of the 
levers is negligible for most installa- 
tions because the levers move only a 
few degrees. This flexible pivot can be 
used to replace ball bearings, ordinary 
pivots or shafts, and is not damaged 


because of dirt or poor lubrication. 


Four-Way Air Valve 

Crescent Valve Co., 6073 State St., 

Huntington Park, Calif. 
The Crescent four-way solenoid air 
valve is made of stainless steel balls 
moving between opposed, closely aligned 
brass seats. The valve is actuated by 
a lever linked to the solenoid arm, and 
is spring biased. The valve can be op- 
erated continuously at practical speeds 
and will deliver aproximately the full 
volume of the pressure line with a mi- 
nimum pressure loss. This valve is 
available only in the % size and has 
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/ZWe 
assure permanent alignment of rollers in 


HYSTER DAN TOWING WINCHES 













The new Hyster D4N Towing Winch is a direct- 
geared, reversible winch for “Caterpillar” D4 and R4 
Tractors. It has a line pull up to 17,000 Ibs. for logging 
and towing service. Seeking shaft bearings to stand 
up under this gruelling service, the Hyster Company 
selected the new Orange Cage Type Needle Bearings 
« « « "because the cage would prevent needle mis- 
alignment and skewing and reduce axial thrust.” 


E 


be A " — 
be AA LC 








€ Cross-section shows square- 
end rollers in coined pockets 
of free-rolling cage, made of 
anti-friction, non-ferrous metal. 
Internal clearances can be 
controlled to meet exacting 
specifications. All rollers and 
raceways are “Pentrate” 
finished to reduce friction, aid 
lubrication, increase durability 
and resist rust or corrosion. 


[^ HE new Orange Cage Type Needle Bearings are 

*- especially adapted for spindles and high speed 
applications where requirements are exacting. They 
are unusually successful in vertical or overhung 
applications and are less affected by misaligned 
mountings. The cage design provides permanent 
alignment of rollers—less internal friction—smoother 
running—longer life hours expectancy. 


Why not investigate today? Our engineers are glad 
to consult on any application. Send coupon for 


Engineering Data Folder showing construction, — |. Mail Coupon for Éngineering Doto 
g 


advantages, capacities and range of sizes available. (I å RÀ ORANGE ROLLER BEARING CO., INC. PE t 
ORANGE, NEW JERSEY 


or 
Bf Pease send me Engineering Data on new Cage Type ff 
Needle Bearings. 
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"HUT-DIP 


GALVANIZING 


American Hot Dip 


Galvanizing is 
Your Assurance 
of the Utmost 
in Rust Prevention 


In 1935 a number of America’s 
leading hot-dip job galvanizing 
plants recognized the need for 
the establishment of strict stand- 
ards of quality, service, and an 
inflexible adherence to the 
highest ethical practices within 
. Out of this 


need grew the American Hot 


the industry 


Dip Galvanizers Association, 
whose membership extends 


from Maine to the State of 
Washington. 


* * * * 


Through consistently seeking 
ways to improve the hot-dip 
method of galvanizing by the 
use of improved equipment and 
best materials, and through the 
collective “know how” of the 
total membership, there has re- 
sulted a better quality of out- 
put, better appearance of prod- 


uct, and more efficiency in 


production processes. 


Write for membership roster 
and the Association's specifi- 
cation portfolio. Address: The 
Secretary, 


AMERICAN HOT DIP 
GALVANIZERS 
ASSOCIATION, INC. 


FIRST NATIONAL BANK BLDG. 
PITTSBURGH 22, PA. 


overall dimensions of 2 x 6 x 4 inches. 
The complete unit weighs s lb. and it 
can be installed close to the cylinder. 
The Crescent valve is recommended for 
pressures up to 140 pounds per square 
inch. The 4-way valve can be con- 
verted to a 3-way valve by plugging one 
outlet port. The solenoid supplied with 
this unit operates on 115 volts, 50-60 
cycles, with inrush current of 1.85 amp. 
and holding current of 0.29 amperes. 


Horizontal Slide Switch 
Centralab Div. of Globe-Union Inc., 
Milwaukee 1, Wis. 
Coils can be mounted directly over this 
slide switch, which reduces lead in- 
ductances for improved low and high 
frequency switching efficiency on AM 
and FM circuits. The contacts are 
silver plated brass and the double wipe 
silver plated spring brass clips give 


constant pressure with low internal 
resistance. Indexing is done by a coil 
spring and ball that moves the slide 
L4 in. per position. The switch insula- 
tion is a coating of laminated phenolic 
0.062 in. thick. This unit is available 
in lengths from § clips per side, 1.909 
in., to 20 clips per side, 5.659 in., in 
; in. gradations, and with either 2 or 3 
position index, 


Automotive Hydraulic Unit 


John Dusenbery Co., 150 Pine St., 
Montclair, N. J. 


Designed to actuate rams on automo- 
tive and tractor equipment, this hy- 
draulic pumping unit is supplied with a 
6 volt driving motor and a reservoir in- 
closed 1,000 lb. per sq. in. hydraulic 


pump, check valve, release valve and 


AIT 
EL TE ITA 
OTTER otaen 
RT, 77777 


A FEW CASES IN POINT 
WITH ACE PLASTICS 


Molding dimensionally stable, 
tough, Tenite Il over a magnesium 
steering wheel called for plenty of 
molding skill—provided by ACE. 


ACE-designed, completely auto- 


matic mold reduced the cost-per- 


piece of these new pipe bits 
molded of acrylic plastics. 


Extruded, molded, and machined 
Saran parts are welded together 
to produce this all-ACE assembly 
the most economical way. 


IF IT'S MOLDED OR EXTRUDED 


Speedy ACE 


CT MM Lee ar LL ee 


AMERICAN HARD RUBBER COMPANY 
1] MERCER STREET, NEW YORK 13, N Y. 
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Sh From raw stock to finished product—whatever operation your machine 
performs, it will run better on Bijur-oiled bearings. Assuring automatic 
distribution of clean oil to all bearings while the machine is running, 
the Bijur system insures maximum production while it reduces bearing 
wear. Built into machine tools, printing presses and sheet metal machin- 
ery, this central oiling system effectively lengthens the productive life 
of the machine. It will pay to bring your lubrication problems to the Bijur 
engineers at the Machine Tool Show. 






We'll be glad to see you 
at booth four-eighty-two. 


BUUR LUBRICATING CORPORATION -.onc istano ciTy 1, N. y. 
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A SAVING 
AT EVERY TURN 


adjustable relief valve. The unit will 
operate in either horizontal or vertical 
position, ‘The standard unit will exert 
a ram force of 2,500 lb. at the rate of 
I in. per sec. with a maximum output 
of 46 cu. in. of hydraulic fluid. The 
unit is 14 in. long and 7™% in. in diam- 
eter without the mounting brackets. 
Modified units are available with 
larger reservoir, four-way valve for 
double acting cylinders and 115 volt 
a. c. motor for use in industry. 


Connected Handwheel 
Hammel-Dahl Co., 243 Richmond St., 
Providence 3, R. I. 

The Continuously Connected Hand 

wheel, built integral with the Allsteel 

superstructure of the control valve, has 
eliminated the necessity for the conven- 
tional by-pass. Enough power can be 
exerted on the handwheel to operate 
the control valve manually, regardless 
of maximum instrument air pressure on 
the diaphram or ‘n opposition to the 
spring. It is possible to position the 
valve plug by hand under any condi- 
tion of failure to the control instru- 
ment. The control valve characteristics 
are the same on manual or automatic 
control. Travel limit stops can be set 
to limit the valve stroke from 0 to 100 


DARNELL CORP. LTD 
LONG BEACH 4 CALIFORNIA 
60 WALKER ST. NEW YORK 13. NY 
36 N CLINTON. CHICAGO 6. ILL 
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Arbor Press of Welded Design Is 
Stronger, Lighter, More Economical 


By K. A. Ruger, President 


Ruger Equipment Co., Inc., Cleveland 14, Ohio 


OLLOWING the modern trend in machine design, the 
F new Ruger 10-ton portable hydraulic arbor press was de- 
signed for arc welded steel construction for two reasons: (1 
because we have found arc welding is generally the most eco- 
nomical fabricating process; (2) to achieve the greatest strength 
from the least weight. The Ruger press can easily be moved 
from place to place by one man as the total weight is only 
about 100 Ibs. 

Fig. 1 shows the component parts. The plates are SAE 1020 


mild steel, cut out on a flame-cutting machine guided by 


templates. The two side plates are braked to a 114” offset so 
they are closer together at the top. The base angles are formed 


from *,” flat plate on a brake and the corners rounded on th 


flame-cutter. The cylinder cover is seamless steel tubing bored 


out to take the hydraulic cylinder. 


Ihe sides, angles, spacer plate and cylinder cover are as- 
sembled in a jig and tack-welded together. Nearly all welding 
is done in this jig, which is tilted to various positions for 100% 
Fig. 


welded to the side plates. 


downhand welding. shows the cylinder cover being 


Maximum welding speed is obtained by using Lincoln 


“Fleetwelding”’ technique—single pass, deep penetration welds 
in downhand position. *Fleetweld. 11" electrode is used be- 
cause of its speed, penetration and smooth concave bead which 


requires little finishing. 


S 


[he side plates are welded to the base angles with the jig 
at a 45? angle (Fig. 3) to make single-pass fillets. The spacer 
plate is welded to sides with 1" intermittent welds and the ends 


of the base angles are butt-welded to the sides. The press is 





Fig. 1. 


Component / arts of the Ruger Pres Fig. 
Í 1 


Machine. Design, write The 


` x 
For Studies in 
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y published by LINCOLN ELECTRIC in the interest 
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» the side plates. 
then removed from the jig, turned upside down and the angles 


joined to bottoms of the side plates with deep groove butt welds. 
J | | 


The cylinder welds are then ground down flush with the 
sides, and the other welds cleaned with a grinder. The hydraulic 
pump assembly is installed and a 16-gauge sheet metal cylinder 
cap is welded on with “Fleetweld 7, which makes a convex 
bead for a neat, rounded appearance. Then the unit is painted 


and crated. 


Fig. 4 shows the completed press. Its overall dimengions are: 


2314” high, 1114” wide and 20” long from front to back. ‘The 
throat height is 11” and ram stroke is 654”. Ram automatically 


retracts to top position by a built-in counter balance 


ile 


ling base angles t Fig E 14 omplete 1 
side pilates. 


f progress. 
g 


tri Company, Dept. 300. Cle f lar 1 l. (IMi 





XIBLE SHAFTS] 


— Shafts that carry power around any 
orner have many new uses j i 

' n peace-time devel. 
opments. Faithful, dependable power drives or 
ae control in airplanes, automobiles, radio 
and many other commercial products, | | 
Shafts made to your specifications. 
neering department will work out your 
Power problem without obligation 


Our engi- 
particular 


Write today for Manual P.E, 


C 


b 


4311-13 RAVENSWOOD AVE. 
WEST COAST BRANCH: 431 Venice Blvd.; 


CHICAGO 13, ILL. 


Los Angeles 15, Cal. 


„Always the EXACT Proportion 
with MANZEL Chemical Feeders 


acetic aoe 


ALCOHO 

i 
ic ACID 

ALUMINUM SULPHATE ppe 


CALGON 
CALCIUM HYPOCHLORITE 
SILICATE OF SODA 


CAUSTIC SODA 


HYDROGEN PEROXIDE "- 


o vou have a problem of injecting small amounts of 
D one liquid into another...in unvarving. accurate pro- 
portions? If so, consider Manzel Chemical Feeders. In 
boiler water and oil line treatment their record of depend- 
able. trouble-free operation is unsurpassed. Let us show 


vou how Manzel Feeders can serve vour needs as well. 





percent. The stops caa be set to limit 
the amount of valve travel caused by a 
power or air failure. The handwheel 
can be used to regulate the flow during 
such a failure, and it can be used to 


| shut the valve tightly or block the valve 


wide open. The handwheel can be ap- 
plied to any Hammel-Dahl valve from 


size 2 to 12 inches. 


Self-Clinching Fasteners 
Penn Engineering & Mfg. Co., Doyles- 
town, Pa. 


The Pem Self-Clinching Fasteners are 


| made of steel, heat-treated, and cad 
| mium plated to resist corrosion. The 


clinching ring under the head squeezes 


| material in sheet around the back-ta 


pered portion of the shank, securely 
clinching the load carrying thread into 
the aluminum, brass, copper or steel 
sheet. Cut-out portion of the clinching 
ring prevents the fastener from turning 
when tightening the screw. Because 


a 


the clinching ring is built-in, all clinch- 
ing takes place on the head side of the 
fastener and, therefore, the length of 
shank can be less than sheet thickness. 
The fastener is applied so the screw 
enters the thread from the side oppo 
site the head. Application pressures 
for clinching Pem Fasteners into sheets 
vary from 1'% to § tons depending on 
the sheet material and the fastened size. 
Pneumatic or oil hydraulic squeezers 
are commonly used assembly machines, 
but hand squeezers, press brakes, and 
foot or power presses can be used. 


| Coiled Finned Tubing 


Fintube Coil Corp., I9 W. Main St., 
Alhambra, Calif. 
Coiled finned tubing of the serrated fin 
type, called Finco, is usable for many 
types of extended-surface equipment. 
The tubing is used in heat exchangers 


Builders of HIGH PRESSURE 
METERING PUMPS 


Manzel Inc. now supplies repair parts for all Since 1898 


models of Bowser and Torrington Lubricators. 


A Subsidiary of Frontier Industries, Inc. 


338 Babcock Street Buffalo 10, N. Y. 
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gramix bearings 


keep Roper Pumps operating 
smoothly to insure reputation 
for dependability 


GRAMIX powder metal bearings are helping the 

















Geo. D. Roper Corp. of Rockford, Ill., to maintain 7/s 
90-year-old reputation for dependability in pumps. For 
example, in the back plate and packing gland of the Roper 
Series K Rotary Pumps, GRAMIX drive shaft bearings 
operate flawlessly at operating speeds of 1740 R.P.M. and 
eliminate the use of pedestal bearings. In the "Roper- 
Hydraulic Unit for farm tractor installations, 
GRAMIX bearings are employed in the idler 
gear, on the main shaft in the face plate, in the 
sub-plate to carry a portion of the drive shaft 
radial load, and on the drive shaft to carry 
loads imposed by chain or belt drive. These 
GRAMIX bearings operate dependably at pump speeds of 


1000 R.P.M. and are lubricated by the liquid being pumped. 


gramix 


GRAMIX powder metal bearings, small gears, and 
machine parts are helping many manufacturers 
achieve new standards of dependability for their 
products—economically! Die-pressed to exact size 
from powdered metal, GRAMIX parts reduce pro- 
duction costs because they require no costly machin- 
ing or hand finishing. They are porous to permit 
impregnation with lubricant which lasts the life of 
the installation. They may be made in a wide 
variety of shapes and sizes. Send us sketches of 
your products and we will show you where 
GRAMIX will improve mechanical performance 
ind save you money. Write today for your copy 
of the big, new, 260 page GRAMIX catalog. 





THE UNITED STATES GRAPHITE COMPANY ¢ SAGINAW, MICHIGAN 
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CRAFTS MANLIKE 
UNIFORMITY 





Gears for every industry are precision 
cut to your specifications. Racks . . . 
sprockets . . . spur . . . bevel . . . spiral... 
zerol... worms and worm gears. Send 
blue prints or samples for prompt esti- 
mates on any quantity. 


1 696 Glendale St. St. Paul 4, "- 





COMPLETE 
SERVICE 


under one Roof 

When the product is in the 

blueprint stage—or even be- SU 
fore— that's the best time to 

check with the engineers at 

Northwest Plastics. For plas- 

tics engineering can result in 

economies at every step of the 

way. Our facilities include de- 


signing the product and mold . . . 
selecting the right materials . 
laboratory control . . . mold mak- 
ing by experts in our tool depart- 
ment . . . molding in our battery of 





presses . . . finishing and inspection on 
the assembly line . . . drop shipment 
service Write or phone for complete 
information. 

TRANSFER * COMPRESSION * INJECTION 


NORTHWEST PLASTICS, INC. 


2237 University Ave., St. Paul 4, Minn. Phone: NEstor 9691 
Chicago Offices: 610 No. Michigon Blvd. Phone: SUperior 9109 | 


for heating or cooling purposes. Flat 
or pancake coils can be formed out of 
tubing with fins as long as 5»$ in. with- 
out crushing or distorting the fins. The 
flat coils are available in either ferrous 
or non-ferrous materials and in various 
tube sizes, fin heights, fin spacings and 
coil diameters. 


Boiler Feed-Water Controller 


J. A. Campbell Co., 645 E. Wardlow 
Rd., Long Beach 7, Calif. 


The Micro-Netic electric boiler feed- 
water controller derives its name from 
the positive magnetic action and Micro- 
switch that make up its control circuit. 
This control unit uses a round ball float 
of monel that can resist pressures up to 


400 lb. per sq. inch. The float carries a 


steel ring that attracts the Alnico per- 
manent magnets when it rises or falls 
with the water level. When the water 
leyel falls, the magnetic action opens 
the water line valve; when the water 
rises, the feed line is closed. The Mi- 
cro-Netic weight 714 lbs. and can be 
attached to a boiler to occupy a space 
of 315 by 7/5 in. for its housing and 
with, a switch hox with 2 x 4 x 675 in. 
ARcajl;dimensíons. 


Time Cycle Controller 

Seely Instrument Co. Inc., 377 Fourth 

St., Niagara Falls, N. Y. 
The Seely Model PB-2 Time Cycle 
Controller starts, times, correlates and 
stops multiple operations in any process 
or machine cycle that can be actuated 
by air pressure or electricity. Schedul- 
ing is flexible because the controller can 
be set without using tools or changing 
parts. Air control is integral and does 
not include solenoids. Pilot valve ac- 
tion is as rapid in the longest schedule 
as in the shortest. Time and sequence 
sections are driven by  gear-head 
motors. The controller automatically 
resets at the completion of the pro- 
gram; requiring I sec. per unused op 
eration. The time selector wheel car 
ries 150 keys that will give timing to 
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The Cintwer to Mechanical Power 


Transmission Problems... 





Throughout industry, machinery and equipment 
manufacturers use MORSE ROLLER and SILENT 
CHAIN DRIVES, FLEXIBLE COUPLINGS, FREE 
WHEELING, INDEXING and FRICTION CLUTCHES. 





ROLLER CHAIN: AND eat ei ie T “SILENT CHAIN AND SPROCKETS 
te eee La ta Num Aa SA -—Up te 5,000 horsepower 
Pion ee eee ALII - Up te 8,000 ft. per minute. 





FREE WHEELING CLUTCH- SHENT CHAIN COUPLING 


Instant Engagement and — Flexibility in a rugged, 
Release. all-steel design 


MORSE CHAIN COMPANY, DETROIT 8, MICHIGAN * ITHACA, N. Y. 





` ` = 25-7 
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FABRICATED 
WIRE CLOTH 


Does your product utilize wire 


cloth screens, filters or strainers? 
Are you looking íor a reliable 


vendor who will assume as one 


responsiblity both the weaving of 
the mesh and the accuracy of the 


finished part? Then Newark may 


be your answer. 


We will be glad to use our expe- 


rience in meeting the exacting 
requirements of the aviation indus- 


try in the design and manufacture 


of your part. Why not submit your 


next fabricated wire cloth problem 


to us for recommendations? 


COMPANY 
343 Verona Avenue * Newark 4, N. J. 


226 


within 0.67 of 1 percent of the overall 
time range of the instrument. The op- 
eration selector camshaft, with 10 work- 
ing positions, operates pilot valves or 
precision switches, and is triggered by 
the impulses from the time selector. 


Filling Connectors 
Mechanical Products Corp., 
Ogden Ave., ( hicayo ha Ill 


The Hydro-Matic Selt-Sealing Filling 
Connectors adapt air or liquid pressure 
lines to fit receptacles to be tested bi 
internal pressure. After the end of the 
connector is inserted into the tank open- 
ing a compression spring retains the 
connector in position until line pressure 
is applied. Line pressure; oil, water, o: 
air, actuates the plunger which forces 
and holds the seal firmly against the 
seat. The effective pressure area within 
the cylinder is greater than the re- 
stricted outlet plus the back pressure 
area at the opening and the tightness 
of the seal is always in proportion to 


»—— INLET 
SS — 


FELT PARTS CUT TO 


Z4227 [2 


SPECIFICATIONS 


Skilled operators and Booth-designed 


machinery combine to give you the 
utmost in accuracy of die-cut mechani- 
cal felt parts. Specifications are ad- 


hered to precisely. No deviations in 


size or thickness . . . the last felt part 
in any one lot is an exact duplicate of 
the first. 

Prompt deliveries are routine at 
Booth and your order, small or large, 


receives interested attention. 


APPLICATION CHART AND 
SAMPLE KIT... contains swatches 
of S.A.E. felt types, with specifi- 
cation tables. Write for it. (No 


sales follow-up.) 


THE BOOTH FELT COMPANY 


475 19th Street Brooklyn 15, N. Y. 
736 Sherman Street Chicago 5, Ill. 


2320 


olh 


teact mate 


PRECISION CUT 
FELT PARTS 
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@ Many manufacturers in all industries have found 
the right answer to their design problems with 


a Bridgeport metal bellows, bellows assembly or 


device . . . like those shown in diagram above. 
You may solve your problem in the same way. 
For Bridgeport bellows devices are developed to 
meet your specific needs—are produced on order 


for your particular product. And, Bridgeport engi- 
neers help in their design and development — 
follow through to make szre you get all the per- 
formance promised. Sizes from '°..” to 12”O.D.— 
wide range of metals. Write for Catalog RP-100; ic 
contains complete information and plenty of ideas. 





Bellows cbisemtlies... Bellows... Bellows Devices 


~ BRIDGEPORT THERMOSTAT 


COMPANY, Incorporated - Bridgeport 1, Conn. 
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== TERMINALS == 
for 
ELECTRIC WIRES 


and 


SMALL METAL 


==STAMPINGS== 


IN ACCORDANCE 
WITH YOUR PRINTS 


Modern Plant and Methods 


Moderate Die Charges 
Precision Work 


PROMPT SERVICE 
ih 


PATTON-MacGUYER CO. 
17 Virginia Ave. 
PROVIDENCE 5, RHODE ISLAND 


BARRY 


for control of 


VIBRATION 
IMPACT 
NOISE 


a An Engineering and consulting service 


specializing in the control of dynamic 


forces. 


* Complete Laboratory facilities for 
measurement and simulation of vibra- 


tion and impact conditions. 


c Shop 


models and experimental devices. 


facilities for construction of 


* Production facilities for the manufac- 
ture of standard and special vibration 


and impact isolators. 


Write for catalogue or state your 
problem 


THE BARRY CORPORATION 
* a ine " i greed p REET 
CAMBRIDGE, MASS 


| the testing pressure applied. Standard 
| sises of this quick-acting fitting are 
suitable for test pressures up to 500 lb. 
| per sq. inch. The connectors are made 
| with 1, 34 and ı in. pipe inlets, and 
| fit 44, 1 and 1% in. flanged openings. 
| Terminal Wiring Strip | 
| Howard B. Jones Div. Cinch Mfg. | 
| core. 2460 W. George St., Chicago 18, 


| Jones Fanning Strip is used in multi 
| wired circuits to join the wires to — 
| rier terminal From one to 


strips. | 
twenty wires from the cable lead-in can 


I 
be anchored to proper terminals and | 
| soldered. 
to the fanning strip at any 
| place and then slipped onto the barrier 


ry: . | 
The wires can be connected 
convenient | 


| 

| strip as a unit. The illustration shows 
| the wires soldered in position on the 
| fanning strip secured to the barrier 
strip. The brass terminals are 
mium plated and then riveted to the 
heavy phenolic plastic base. The termi- 
long and have small 


cad- 


nals are 1% in. 
clamps that bend and hold the wires in 
position while they are soldered. The 
Jones Fanning Strips are designed for 
use with Jones Barrier Strips No. 141 
land No. 142; the latter having from 1 
to 17 contacts. 


Self-Cleaning Sludge Tanks 


Hapman Conveyors Inc., 2405 W. 
McNichols, Detroit 21, Mich. 


These coolant sludge tanks have a dou- 
ble V bottom that gives rapid settling 
| and quick removal advantages. A series 
of five baffles retards the coolant flow 


and is removed by an endless conveyor 
| having synthetic rubber flights mounted 
on sealed pin chains. A single sprocket 
| with shear pin mounted on a combina- 
| tion drive and take up assembly is the 
lonly fixed moving part. The chain in 
| the rest of the circuit follows the bent 





| pipe inclosure in its several planes. The 


tanks are suitable for use with any non- | 


| corrosive sludge that will settle readily. 
The temperature of the coolant cannot 


exceed 270 deg. Fahrenheit. The Junior 


size has a capacity of 400 gal., and the 
Standard size has a capacity of 3,200 
gallons. A 1/6 hp. motor will operate 


the Junior tank, and a 1/3 hp. motor 


| is used with the Standard tank. 
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uniformly over the tank area and gives | 
| a comparatively long settling path. The | 
| sludge collects at the bottom of the V’s | 





NOW... Quality Die ELLE 


eee On time! 


Two complete plants to serve you 
Both our new plant in Fall River, 
Massachusetts and our Los Angeles 
plant are fully equipped to handle 
engineering, die design and construc- 
tion, casting and machining of all 
types of zinc, aluminum, magnesium, 
and brass alloys. 

Get all the facts about the time-saving, 
cost-cutting advantages of Harvill 
Quality Die Castings. Call or write 
the plant nearest you. 


( 
HARVILL 
Quality Die Castings Since 1928 


MARVILL NEW ENGLAND CORP, 
Jefferson & Lowton Streets 
foll River, Massachusetts 


HARVILL. CORPORATION 
6251) West Century Bivd. 
los Angeles 45, Colifornia 


NYLON 


Machined and Molded 


Unusual bearing strength, 
heat-resistance, toughness, 
chemical-resistance — these 
are some of the properties 
which commend nylon as a 
useful industrial plastic. 


In Product Engineering, 
December 1946, L. L. Stott, 
of The Polymer Corpora- 
tion, discussed moldability 
and machinability of this 
“super polymer.” 


A few reprints of this article 
are available at 10 cents 
each, while they last. Write 
to Reader Service Depart- 
ment. 
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